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With Decibel Products’ Filters, 
You'll Follow A Pattern That's Clearly Superior. 


Follow the smart pattern you started by choosing Decibel Products’ high-quality base station antennas 
and coaxial cables. Choose our 30-1800 MHz filter products too. They'll clear the way to superior 
management and distribution of your radio frequency waves. 

Our extensive selection of filter products provide antenna systems that carry your voice and data 
information powerfully, clearly and completely. And they perform pfecisely in virtually any wireless 
application. Here's why: 

© Superior electrical performance — gives you ideal selectivity, freedom from drift and optimized 

insertion loss versus isolation. 

© Extensive testing — ensures the absence of intermodulation generators. 


® Quality manufacturing — allows our materials, processes and 
Y g Pr P.O, Box 569610 


workmanship to meet or exceed international standards. Dallas, Texas 753569610 
¢ Unmatched technical support — provides expert guidance for Order Hotline 1-800-676.5342 
lex fill licati Order FAX 1-800-229-4706 
your most complex filtering applications. 2146310310 
Call our Systems Engineering Department today at 1-800-676-5342, val FAX 214.631-4706 
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And give yourself the clear advantage you deserve. Your Wireless Connection.” 
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The 10-site radio controller 


Gooseneck 
microphone 
optional 


optional 


Vega’s C-5111 10-line/4-frequency console 


ega’s Model C-5111 compact, eas+ 

ily rack-mounted, ten-line/four- 

frequency radio control console 
provides instant PTT, timed mute, and 
other most-needed features. This tone- 
format console allows you to quickly 
select one or any combination of up to 
10 remote base stations. A second 
speaker allows you to monitor (with in- 
dividual volume controls) any combi~ 
nation of those 10 stations that are not 
already selected for TX/RX control. 
Instant PTT switches allow immediate 
response to a call on a particular “se- 
lected” or “unselected” line, without 
disturbing the programming of the ”se- 
lected” simulcast group or line. 

Standard features available on the 

cost-effective and versatile C-5111 con- 
sole include: 


SELECTED switches for select- 
ing any combination of lines 
for transmitting and receiving 


™ UNSELECTED switches for 
monitoring any combination of 
unselected lines 


@ TX ALL (simulcast) switch for 
selecting all lines for both trans 
mit and receive 


| RX ALL switch for monitoring 
all unselected lines 


& Separate speakers and volume 
controls for “selected” (TX/ 
RX) and “unselected” (RX- 
only) audio 

m= = GROUP SELECT switch for 
easy selection of TX/RX line 
combinations 


= TIMED MUTE switch to mute 
“unselected” audio temporarily 


Separate volume controls for 
each “unselected” line 


@  Instant-PTT switches for each 
line 
@  Line-activity LEDs (function 
onall lines, selected or not) 
m Heavy-duty 120/240-Vac power 
supply (also runs on 12 Vac) 
Options 


@ = DCA-3 external three-line 
adapter for DC-format lines 


™ Gooseneck and desk micro- 
phones, headsets, footswitch 


|) DTMF pad 
= Cross mute 


Clock, audio-level bargraph, 
and cross-mute indicators 


@  Rack-mount kit 


The C-5111 has the flexibility to ac- 
commodate most any multiline console 
requirement. Call 1-800-877-1771 (toll- 
free) now for full details on the C-5111 
console. 


ME GIA IT 


a MARK IV company 
Signaling Products Group 


9900 East Baldwin Place 
EI Monte, Califomia 91731-2294 
Telephone: (818) 442-0782 
Toll-Free Telephone: 800-877-1771 
Fax: (818) 444-1342 
FaxBack: (818) 444-2017 
Toll-Free FaxBack: 800-274-2017 
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12 FM subcarrier network 
extends differential 


GPS nationwide 

Michael Etherington 

Using a network with 320 FM 
broadcast subcarriers, a new 
subscription service extends 
differential Global Positioning 
System capability across the 
continent, 


24 Time-saving tips for 
using service monitors 
E. Kirk Ellis 
Use two simple-to-implement 
aids to enhance the operation 
and usefulness of almost any 
service monitor. One helps 
with frequency measurements; 
the other helps to protect 
technicians’ hearing from 
excessive audio levels. 


28 Automated data- 
gathering supports 
quality management 
Donald D. Koehler 
Part 2—Turnkey, automated 
data-capture systems help 
service facilities and com- 
munications providers to gather 
and analyze information for 
quality management. 


36 Servicing pagers: Build 
an ‘IFFER’ 


David Ludvigson 

Part 2—The IF section from a 
transistor radio makes an ideal 
accessory for the text fixture 
designed for Bravo pagers. 


On the cover: A view of the control center for 
Auto-Trae’s real-time automatic vehicle location 
{AVL) system. All of the company’s AVL. sy 
tems use the Global Positioning System (GPS). 
Differential GPS can be used to boost accuracy. 
Photo courtesy of Auto-Trac, Dallas. 
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42 Circuit mods improve 
satellite receiver system 
Carl Ebinger 
Applying ‘jamming’ and ‘anti- 
jamming’ theory and ‘wanted’ 
and ‘unwanted’ signal concepts 
to public safety radio satellite 
receiver-comparator wide-area 
coverage systems helps to 
improve quality and reliability. 
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Of course your customers will like it. 
After all, they designed it. 


Avaxeial weceernilted Uhacesportailialln destsatias 


our new XLT Series pagers; your customers. 


old us what they're really looking for 


end pager. The kind of things that help 


tharzpliretthey/ltvestn ese goill 


That's why every XLT Sei 


ies pager can store 


up to 30 messages with up to 24 characters each, 


along with a time stamp to keep them in order, 


| 


those days 


hen the calls just keep on coming 


We've also built in an out-of-range indicator, 


programmable wake-up screens, variable alert tones 


parate the urgent from the ordinary, and a long 


f other real-world assets 


So don't be surprised if the XLT Series 


to be exactly what your customers want 


all, 
uniden 


Real Pagers for a Real World. 


y asked for 


For more information about Uniden Pagers, call 1-800-292-2294 today. 
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Denver office relocates 

It's moving time for Intertec 
Publishing's Denver office. 

Our publisher, Mercy Contreras, and 
regional marketing managers Ruth 
Breashears (Northeast region), Carla M. 
Gamino (Southeast region) and Diane Hite 
(Midwesv/Southwest region), are relocat- 
ing to a new office at 5660 Greenwood 
Plaza Blvd., Suite 350, Englewood, CO 
80111: tel. 303-793-0448; fax 303-793- 
0454, effective Jan. 29. 

In 1993, Intertec acquired three more 
magazines, The Press, Stitches and Tinta e 
Hilo, from Wiesner Publishing, 
Englewood, CO. The new office thus con- 
solidates the Intertec staff working in the 
Denver area. 

We say “three more magazines” be- 
cause, in November 1986, Intertec made 
its first purchase from Wiesner: Mobile 
Radio Technology, MRT International and 
TeleCarrier magazines. 

(MRT International was discontinued 
and superseded by expanded worldwide 
cover: in Intertec’s Cellular & Mobile 
International. TeleCarrier, which covered 
cellular mobile telephone and radiopa 
was discontinued as well, in part be 
Intertec alr 
lular Business.) 

Familiar names: 

After many years of high visibility in 
the mobile communications industry as a 
publisher, Pat Wiesner, the president of 
Wiesner Publishing, disappeared from the 
scene when he sold the three magazines in 
1986. Now you know part of what he has 
been doing: He continues to start, buy and 
sell magazines. 

Pat's son, Dan Wiesner, an account e: 
ecutive with MRT before the 1986 Intert 
purchase and a regional marketing man- 
ager for MRT and Cellular Business for a 
time afterward. later rejoined Wiesner 
Publishing and became publisher of 
Stitches. He returns to Intertec in that ca- 
pacity 

Craig Howson, whom you would re- 
member as managing editor of an MRT 
competitor, RCR, later became editor of 
The Press, and he joins Intertee in that 
capaci ancy Kuehl, who once was 
RCR’s research editor. joins Intertec in her 
current role us senior associate editor of 
Stitches. 

We welcome our new colleagues and old 
friends. 


Russian markets 
The first we heard about private mobile 


radio equipment sales to Russia since the 
breakup of the Soviet Union involved two- 
way radio equipment for law enforcement 
agencies in Moscow. That was a couple of 
years ago. 

More recently, the construction of a 
privately owned radiopaging system to 
offer service to the public in a large Rus- 
sian port city was announced. 

This morning (Jan. 6), word arrived that 
Radio Shack is opening its first store in 
Russia. 

Many U.S.-based wireless equipment 
manufacturing companies are benefiting 
from export sales. The increased visibility 
for wireless communications generated by 
stores such as io Shack in markets 
similar to Russia may help to pave the way 
for sales by these industrial, business and 
public safety communications equipment 
manufacturers, 

If you have some overseas projects that 
you would like to publicize, let us know, 
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Information superhighway 
Several years ago, discussions of per- 
sonal communications es (PCS) first 
found their way into conferences and pub- 
lications, Few people then knew what PCS 
was, and opinions about it still differ. 
Now the hot topic is the “information 
superhighway.” The information super- 
highway amounts to a 56,000-baud digital 
platform that can carry any information 
that can be coded in digital form, such as 
written information, sound and images. 

Wire, fiber-optic cable, coaxial cable 
and microwave radio are among the media 
that offer bandwidth capacity for high- 
speed data. Unless specially configured, 
the narrow bandwidths normally used in 
two-way radio, radiopaging and cellular 
telephone are less suitable. 

As people get used to transferring larger 
and larger amounts of data, the demand for 
storage and processing capacity will in- 
crease. That may lead to a resurgence in 
the need for mainframe computers. 

Meanwhile, this information superhigh- 
way will need “on ramps” and “off ramps," 
a requirement that may be fulfilled by 
wireless services that otherwise do not 
have 56,000-baud capacity. It often hap- 
pens that new communications systems 
rely on radio technology in either a central 
or a supporting role, and we expect that 
the information superhighway will provide 
another boost for the mobile radio com- 
munications industry. 


—Don Bishop 
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TRANSCRYPT 
COMMUNICATION 
SECURITY... 


ERE IS NO EQUAL. 


D> Because communication security is critical, you choose Transcrypt. When it comes to top 

erformancs ‘salility, experience and unmatched value, there is no equal to Tra 

‘We've been designing innovative communication systems for public agenci 

for over 15 years. Our communication security equipment has proven itself in 
over 1000 different radio models in thousands of systems in more 
70 countries. Transct 
enforcement anc emment age 
But don’t our word for it. 


st of customers who choose Transerypt. 
ell you why. 
TRANSCRYPT INTERNATIONAL. 
THERE IS NO EQUAL. 
CALL 1-800-228-0226. 


THE WORLD LEADER IN VOICE PRIVACY AND SIGNALING TECHNOLOGY & 
[620 North 20th Street, Lincoln, NE 68503, (402) 435-4400, FAX (402) 435-6780 KS 


C alendar 


February 

7-8—AMTEX, the American Mobile Telecommunications Association's 
Marketing and Technology Conference and Exposition, Marriott on 
International Drive. Orlando, FL. Contact: 202-3: 


March 

2.4—Cellular Telecommunications Industry Association Winter 
Meeting and Exposition, San Diego. Contact: 202-785-008} 

6-9—Energy Telecommunications and Electrical Association, Henry 
B, Gonzales Convention Center, San Antonio. Contact: 214-235-0655. 


International Wireless Communications Expo/Spring, as 
Vegas Convention Center, Las Vegas. Contact: 1-800-828-0420. 


May 

2-5—Supercomm, sponsored by USTA and TIA, and International 
Conference on Communications, sponsored by IEEE, New Orleans, 
Contact: USTA, 202-835-3100. 

12-14—Mobile Communications Conference, sponsored by the 
tional Association of Business and Educational Radio (NABER). 
Peabody Hotel, Orlando. FL. Contact: Nancy Palleschi, 800-759-0300. 

28-27—RadioComm, Vancouver Convention Center, Vancouver, Brit- 
ish Columbia. Contact: Bill Eggertson, 6) 


June 
7-11—Vehicular Technology Conference, sponsored by IEEE Vehicu- 


in, 46 8 757 0483; Fax 46 8 34 8441. 

Exposition and Conference, spon- 

sored by the International Association for Public Safety. Dallas Con- 
vention Center, Dallas. Contict: 203-847-9679, 

19-23Utilities Telecommunications Council, Washington Sheraton. 


Washington. DC. Contact; Christine Benz, 202-872-0030. 


An McDole, Salinas, CA 
Stuart F. Meyer, Land Mobile Consuitant, 


The joumal of mobile Vienna, VA 


communications technology 


(EBrOne 


Herb Sachs, Herb Sachs Consulting, Bowie, MD 
Leon Spencer, Exxon Computing Services Com- 
Houston 


July 
17-20—Forestry-Conservation Communications Association, 
Hershey, PA. Contact: Don Pfohl. 602-644-3166. 


August 

6-11—International Municipal Signal Association, Cayenaugh's Inn, 
Spokane, WA. Contact: Harold Glerum, 800-723-4672. 

7-12—Associated Public-Safety Communications Officers National 
Conference, Lawrence Convention Center, Pittsburgh, Contact: 800- 
824-1850. 


September 
22-24—Mobile Communications Marketplace, Washington State Con- 
vention Center, Seattle, Contact: 800-326-8638. 


October 

3-S—WirelessWorld Conference & Exhibition, sponsored by Cellular 
Business magazine, The Stouffer Orlando Resort, Orlando, FL, Con- 
fact: Stephanie Ha . 913-967-1856. 

15-20—International Association of Chiefs of Police, Albuquerque 
Convention Center, Albuquerque, NM. Contact: 703-243-6500. 

19-21—International Wireless Communications Expo/Fall, Tampa 
Convention Center, Tampa, FL. Contact! 303-220-0600, 


‘ay. 


November 

18—Radio Club of America, Communications Symposium, Annual Din- 
ner and Awards Presentation, New York Athletic Club, New York: 

c 


1995 


February 
1-3—Cellular Telecommunications Industry Association Winter 
Meeting and Exposition, New Orleans. Contact: 202-785-0081. 


ntact: Ron Formella 


rau 


Engineers, irving, TX 


Trott Consutting 
William A. Wickline, P.E., 


Mentor, OH 


CORRESPONDENCE: Ecitorial and 
correspondence should be addressed fo P.O. Box 
12901, Overland Park, KS 66282-2001, 913-341- 


1300, fax: 913-967-1904. 
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SPEECH SECURITY 
alt HAT’S TOUGH 


a 


MXP1281GP Cypher-MX VSB 
(Actual Size: 51mm X 24mm) 


CypherNX vss 
Provides High Level Analog Speech Security 


Cypher-MX"vsB secures speech without the high cost of digital encryption’s infrastructure. 
VSB (Variable Split Band) also improves on the technology used by swept carrier rolling code 
scramblers by adding programmability and carrier hopping. Cypher-MxX splits the voice 
band into two sections and then inverts each of these two sections around its own center. 

The split point constantly changes, either at a fixed rate or pseudorandomly. 


Cypher-MX”™ vsB puts a lock on your communications. 
Call Toll Free: 1-800-638-5577 


NX: COM, INC. 


4800 Bethania Station Road, Winston-Salem, NC 27105-1201 
In North Carolina Call: (910) 744-5050 or FAX (910) 744-5054 
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Using RF combiner and divider networks 


SIGNAL 
GENERATOR 


RECEIVER 


2way 
COMBINER 


7 


SIGNAL 
GENERATOR 


Figure 1. The test setup at (A) uses a two-way combiner-splitter device 
to couple two signal generators to a single receiver input. This setup is 
commonly used in performing the adjacent-channel selectivity and de- 
sensitization test on a receiver. At (B), a three-way combiner-splitter Is 
used to couple three signal generators to a single receiver input. This 


SIGNAL 
GENERATOR 


a | = ] 
cenenaton ——>PA0! \——>| accewer 


SIONAL, 
GENERATOR 


(B) 


setup is used to perform the intermodulation rejection test on a receiver, 
The combiners serve to provide a proper impedance match and to isolate 
the signal generators from each other. This minimizes any adverse inter- 
action between them that might invalidate the test procedure results. 


By Harold Kinley, CET 


Certain testing techniques require com- 
bining several outputs (sources) to a single 
input (load), Conversely, sometimes it is 
desirable to divide a single input to form 
two or more outputs. (See Figures 1A and 
IB above.) 

In Figure 1A, outputs from two signal 
generators are combined and fed to the 
input of a single receiver. Such a setup is 
required to perform an adjacent-channel 
rejection and desensitization test, 

In Figure 1B, outputs from three signal 


Z(N- 
remetie 2 
N 


50(3-2)  50(1) _ 

= 

L=20log[N-1] where: 
= 20log[2] 


= 20(0.301) 
= 6.0208 
Figure 2. 


two signal sources to a single input or, vice ver 
into two outputs. 


where: A = resistance in ohms 
Z= system impedance 
N= number of ports 


is simple resistive combiner-splitter can be used to combine 


generators are combined and fed to the 
input of a single receiver. This setup is 
required to perform an intermodulation 
Tejection test on a receiver. 


Resistive networks 

Splitting or combining signals can be 
done with either resistive networks or net- 
works using RF transformers (along with 
Tesistors 

Resistive networks are simple to design 
and easy to fabricate in the shop. Figure 2 
below shows how to design a three-port, or 
two-way, splitter-combiner such as the one 
that might be used in Figure 1A. All resis- 


50 


L = loss (dB) between 
any two ports 
N= number of ports 


rsa, to split a single input 


L=20log[N-1] 
= 20log[2] 
= 20(0.301) 


= 6.02dB 


tance values are equal because the design 
is symmetrical. Any port can serve as in- 
put or output. 

The formula for finding the resistance 
value is shown in Figure 2 along with the 
formula for finding the loss in decibels 


(continued on page 58) 


Kinley is a certified electronics technician with 
the South Carolina Forestry Commission, 
Spartanburg, SC. He is the author of Standard 
Radio Communications Manual: With Instru- 
mentation and Testing Techniques, Prentice- 
Hall, 1985. 


Z(N-2) 
N 


where: A = resistance in ohms 
Z= system impedance 
N= number of ports 


4— 2) 
Pc Si no as 


where: L = loss (dB) between 
any two ports 
N= number of ports 


Figure 3. This three-way combiner-splitter combines 3:1 or splits 1:3. 
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Save Your Batteries 
For When You 


ly Need Them. 


X-Tra Talk, from Centurion. 


N low you can make 
ERS sure your battenes 
are ready when you 
need them. 

It's simple. When 
operating from your 
vehicle. make it stand- 
and procedure to power 
your two-way portable with X-Tra Talk (patent pending). the 
battery nator 

X-Tra Talk ph 
12-volt source) to give you hassle-free operation for as long as 
you need to talk. No worries abowt power drain. No problems 
with related weakening of signal, 

And best of all, no surprise battery failure down the line 
when you really need to use them, 


from Centurion. 


nto your vehick’s lighter (or any other 


Because X-Tra Talk gives you: * Maximum power output 
from your radio Extended battery life * Protection against 
reverse polanity and current surges * Compatibility with 
virtually all popular two-way portables. 

So why drain your radio's battery when you can tap into 
your vehicle's power source? Get X-Tra Talk and eliminate 
the frustration of battenes failing when you need them most. 

X-Tra Talk. Another bright idea from Centurion, your 
two-way portable power source. 

Call us toll-free at 800-228-4563 for the name of our 
distributor nearest you. And ask about our full line of 
batteries and power packs. 


CENTURION INTERNATIONAL, INC. 
Power When You Need It, 
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The Perfect Blend For Wireless Communications. 
s~ 


— “ 


In 1993, one important development has changed wireless communications for good. Industry 
standard bearers A/S Mobile, Decibel Products, A/S Site Products and Allen Telecom Systems 
are now perfectly blended as the Allen Telecom Group Inc. Your wireless connection for total 
solutions — worldwide. 

In fact, no other wireless communications source can claim the flexibility, stability and 
innovation essential for global leadership 

Known for 40 years as on antenna technology innovator, the A/S Mobile Division 
maintains its dedication to leading-edge performance and groundbreaking design for virtually 
every mobile application 

With over 47 years in the industry, the Decibel Products Division originates advanced-design 
base station products and components, and exceeds industry expectations for mechanical and 
electrical performance — all while addressing critical environmental concerns. 


Specializing in breakthrough ceramic-based filter product technology, the A/S Site Products 
Division works in tandem with major original equipment manufacturers and operators to design 
custom solutions and unique applications for new and existing wireless products. 

The Allen Telecom Systems Division focuses its considerable talents to provide solutions for 
RSA and MSA applications and more. Always looking toward the future, Allen Telecom Systems 
supplies innovative design, engineering and manufacturing for the most sophisticated wireless 
telecommunications systems. 


And now you can put this comprehensive psd sia icine nest 


wireless technology and expertise to work for AS SITE PRODUCTS - ALLEN TELECOM SYSTEMS 
you — all from one powerful blend — the Allen Siosan Reeth Pikider 

Cleveland, Ohio 44139-3996 
Telecom Group Inc. 216-349-8400. PAX 216-349-8407 


To learn more about Allen Telecom Group's 
products and services, call 1-800-664-5274. 


Visit us at CTIA, Booth #2036. Circle (9) on Fast Fact Card 


Your Wireless Connection.” 


FM subcarrier network extends 
differential GPS nationwide 


Using a network with 320 FM broadcast subcarriers, a new subscription 
service extends differential Global Positioning System capability across the 
continent, opening a vast market for high-accuracy positioning services. 


By Michael Etherington 


For a number of years now, FM radio 
stations have made their subcarriers avail- 
able to support a wide range of commer- 
cial and public services. 

Subcarriers—frequencies within the 
station's licensed bandwidth on either side 
of the main broadcast band—often are 
used to transmit piped-in “elevator mu- 
sic,” stock quotations, “books for the 
blind” and paging signals. 

Now, in a growing number of cities 
across North America, FM subcarriers 


Etherington is with Magnavox Electronic Sys- 
tems Company (MESC). 


LICENSED FM BANOWIDTH 


PILOT AND 
‘STEREO. 
BANDWIDTH 


Figure 1. FM broadcast subcarriers in CUE’s 
nationwide network transmit navigation signals 
to help determine geographic positions within 
a few feet. Most FM stations in the network use 
50,000W or 100,000W power, and 10% to 20% of 
that power may be diverted into the subcarrier. 


also are being used to transmit navigation 
signals that will permit you to determine 
your geographic position within a few feet. 
(See Figure | below.) 

Last year, Magnavox Electronic Systems 
and CUE Network joined forces to launch 
a nationwide, low-cost, real-ti 
positioning system that u 
U.S. military satellites together with error- 
correction data broadcast over FM 
subcarriers. The subscription-based service 
is being marketed under the trade name 
Acc-Q-Point. 


Global Positioning System 

The subscription service uses the Global 
Positioning System (GPS), which was 
developed by the U.S. Department of 
Defense (DOD) to provide navigation and 


‘TRANSMITTER ANTENNA 


GPS ANTENNA 
‘TRANSMITTER 
— 
STANDBY. 
EQUIPMENT 


ors 
ANTENNA’ 
|__—$—_____—_1 
RECEIVER. GPS SENSOR 
GPs, 
arena 


guidance for U.S. military forces and 
weapon systems. 

Although GPS is primarily a military 
space program, it also has widespread 
commercial potential, and the DOD is 
committed to making GPS freely available 
to the general public, albeit at a slightly 
lower level of accuracy than that available 
to the armed forces. 

GPS consists of a constellation of 21 
satellites, plus several in-orbit spares, cir- 
cling the globe about 12,500 miles above 
the earth. Their orbital planes are orga- 
nized so that four or more satellites are 
visible simultaneously from any point on 
the earth's surface. 

Each satellite broadcasts a navigation 
message on two L-band frequencies, L1 
(1.57542GHz) and L2 (1.2276GHz). The 


SIGNAL, 
RECEIVER, 


GPS NAVIGATOR, 


SIGNAL 
RECEIVER 
HAND-HELD GPs. 


DIFFERENTIAL REFERENCE STATION 


Figure 2. GPS accuracy can be improved substantially by using a technique called differential 
navigation. Location information from a GPS receiver at a precisely known fixed site is compared 
with the calculated position from the satellites to measure errors in each satellite's signal. Correc- 
tion factors then are broadcast via a radio data link to mobile users. 
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The next time a contractor 


calls himself a systems integrator, 
ask him to show his work. 


At LeBLANG, we're unique in our complete dedication to communications. It’s all 
we do and, as a result, we have to be knowledgeable about a full range of equipment and 
applications - from industrial paging and Local Area Network installations to commer- 
cial broadcast, microwave and cellular systems. But it’s that diversity within our company 
that accounts for our expertise in systems integration. 

Our experience internationally in establishing and upgrading communications links 
between remote sites has also contributed to our reputation for developing innovative 
solutions to needs for system integration. 


So the next time a contractor calls himself a systems integrator, ask what he’s put 


together. 


LeBLANC Communications Inc. 


12801 North Central Expressway ¢ North Central Plaza III, Suite 150 * Dallas, Texas 75243 
Phone (214)934-1894 ¢ FAX (214)934-1893 © 1-800-231-2311 


ote The Total Communications Company 
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LI carrier is modulated with a coarse ac- 
quisition (C/A) code with a frequency of 
1.023GHz. Both the Li and L2 frequen- 
cies also are modulated by a second code, 
called the P-Code, which has a much faster 
switching rate of 10.23MHz. 

Both codes carry a navigation satellite 
message with a data rate of SObps. This 
message contains the satellite's exact po- 
sition in space and a precise time signal 
derived from its atomic clock. 


A GPS receiver determines its position 
in three dimensions (latitude, longitude 
and altitude) by measuring the time of ar- 
rival of signals from the orbiting satellites. 
Because the radio signals move at a 
constant speed through the air, the re- 
ceiver is able to decode the navigation 
message and solve the time-speed-distance 
equation to calculate the distance, or 
range, to each satellite, yielding lines of 
position which intersect at the receiver's 


roviding: Fone and Volts Payers. 
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FEATURES: #2 


ine 
* Chi PB8dior Programmable Decoder. 
Reed... High Sensilivity ; 
_Programimiabie'*Intreased. Option Features 

+ Rugged Black or Red Case 

# Small Size - 31/8" x 27/16" x 15/16 

* Single “AA” Battery 

* Variable Volume Control 

* Group Call Standard on Second Tone 

«Channel Monitoring Capability 

*3 Year Limited Warranty Standard 

#48 5 Year Limited Warranty Available 


‘SHINWA Communications of America inc: 
P.O. Box 26407 

Oklahoma City, OK 73126 

TEL 1-800-627-4722 

FAX 1-800-759-1722 


SHINWA Tsushinkl Co... Lid 
12-2 Hamadayama 4-Chome 
Suginami-Ku Tokyo, Japan 

TEL (03) 3313-1211 

FAX (03) 3313-1218 

TELEX: J27432 Sinwacom 
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geographical location. 

To do this, it is necessary for the GPS 
receiver to synchronize its internal clock 
precisely with the time signal from the 
satellite. Thus, the receiver must use sig- 
nals from at least four satellites to obtain 
a three-dimensional position fix (three for 
latitude, longitude and altitude, and the 
fourth to resolve the internal clock errors). 

If the receiver's altitude is known or 
unimportant (¢.g., for most surface appli- 
cations) only three satellite measurements 
are needed instead of four. 

To prevent enemy military forces from 
using GPS to guide missiles and bombs 
onto U.S. targets, the DOD is making 
the system's full accuracy available only 
for authorized military users. Accuracy is 
degraded for civilian users under a pro- 
gram called Selective Availability. The ac- 
curacy is degraded by limiting access to 
the P-Code and by dithering the clock 
and orbital parameters in the satellite's 
navigation message, thereby introducing 
errors in the GPS receiver's position fix 
calculations. 

These errors are rapidly changing and 
randomly applied, making them impos- 
sible to predict and model. Authorized 
military users will be given classified 
decryption keys to provide ess to full 
system accuracy. 

Thus, there are two levels of GPS accu- 
racy. Military users have access to the 
Precise Positioning Service (PPS), which 
is capable of yielding accuracies to within 
66 feet. Non-military users, on the other 
hand, get access to the Standard Position- 
ing Service (SPS) with a predictable geo. 
graphical accuracy to within 328 feet, with 
a 95% certainty factor. In other word 
95% of all position fixes will fall inside a 
circle whose radius is 328 feet from the 
true position. 


Differential GPS 

For many potential users of GPS, 100 
meters is not good enough. 

Happily, GPS accuracy can be improved 
substantially by using a technique called 
differential navigation. This improvement 
is accomplished by placing a GPS receiver 
at a fixed site where the position is pre- 
cisely known, for example, a geodetic 
mark or another surveyed location, (See 
Figure 2 on page 12.) 

This receiver, called a reference station, 
monitors signals from all available GPS 
satellites, The reference station compares 
its known position to the calculated posi- 
tion from the satellites and uses the differ- 
ence to measure errors in each satellite's 
signal 

The reference station then computes 
correction factors necessary to offset those 


fralink Cable” 


UltraLink 93605 dna 


The New Link For 
Your Base Stations 


« Solid copper center conductor for excellent 
conductivity and lowest loss. 


- Foam dielectric promotes low loss and prevents 
migration of water. 


+ 100% foil shield eliminates RF leakage and 
decreases the loss of the cable. 


- 95% braid coverage for best connector 
attachment and excellent grounding. 


UltraLink 93605 is the lowest loss RG213-size cable. 4.19 
dB/100 feet at 900 MHz! Compare the loss of UltraLink Base 
93605 cable with the others. For many applications it will be 
your preferred choice. 


Order from the factory or your favorite distributor. 


THE ANTENNA FARM ECONOMY TWO-WAY DIST. PRIMUS ELECTRONICS: 
CANCOM COMPONENTS ELECTRO-COMM RF SERVICES 

CMC DISTRIBUTING GRAHAM RADIO SANTA FE DISTRIBUTING 
COMMUNICATIONS ASSOCIATES HENRY RADIO TALLEY ELECTRONICS 
COMMUNICATIONS WORKS HUTTON COMMUNICATIONS — TECHNICAL EQUIPMENT DIST. 
EASTCOM INDUSTRIES JAN INDUSTRIAL TESSCO INC. 


P.O. Box 4680, 48 Perimeter Road, Manchester, NH 03108 + 1-603-627-7877 * FAX: 1-603-627-1764 
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‘Standard Deviation: 
LON 


MX 200 V12 with Acc-Q-Point 
(3/16/93) 


LAT 097017 
1.05563 


Figure 3, Differential GPS error corrections are fed into the mobile GPS receiver, which uses them 
to refine the navigation solution and to improve fix accuracy to better than 33 feet. With special 
refinements and signal processing techniques, accuracy can be improved down to inches. 


errors and broadcasts correction data via a 
radio data link to mobile users. The error 
corrections are fed into the mobile GPS 
receiver, which uses them to refine the 
navigation solution and to improve fix 


Kee 


Call or write today - 
AVTEC, INC. 


In Jouc 
with ACCESS" 


accuracy to within 33 feet. (See Figure 3 
above.) In fact, with special refinements 
and signal processing techniques, accuracy 
can be improved down to inches. 
Differential GPS (DGPS) cancels out the 


errors introduced by Selective Availabil- 
ity, as well as those from atmospheric dis- 
tortion and multipath interference. Be- 
cause differential GPS is only effective 
over relatively small areas, typically less 
than 200 miles from the reference station, 
the DOD does not consider DGPS to be a 
threat to national security. 

An industry trade association, the Radio 
Technical Commission for Maritime Serv- 
ices (RTCM) has taken the lead in devel- 
oping an international standard to define 
the differential GPS data messages. Most 
modern GPS receivers are able to receive 
DGPS data in the RTCM-SC104 format, 


Technical hurdle 

Until now, the biggest technical hurdle 
to developing wide-area, low-cost di 
ential GPS has been the data link needed to 
transmit the error corrections from the ref- 
erence station to the mobile users, 

In the United States, radio frequencies 
are subject to restrictive FCC licensing 
requirements, and frequency allocations 
are increasingly hard to obtain. Satellite 
data links are expensive, and land lines are 
impractical for users on the go. Thus, most 
differential GPS systems that have been 
deployed to date have been limited in 


Color 
Touchscreen 
Consoles 
from Avtec 


ACCESS" - Advanced Concept Communications 
Exchange & Signaling System for Utilities, 
Airlines, Gas & Oil Companies and Public 
Safety - A fully integrated, non-blocking, radio/tele- 
phone console system using color touchscreen 
technology. Touch control, pioneered by Avtec for 
high capacity voice communications systems, is fast 
becoming the new standard for dispatch consoles. 


Awtec is 2 licensee of the ERICSSON GE MOB 


4335 Augusta Hwy. ¢ Gilbert, SC 29054 USA 
(803) 892-2181 © FAX (803) 892-3715 


OMMUNICATIONS EDACS™ trunking system 
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A Motorola 
Thoroughbred. 


R-2600 


The sculptured horse, “ Magnificent Beast", is the work of George-Ann Tognoni, Phx., AZ 


The result of years of breeding by design 

and technical evolution. The Motorola R-2600 
has the sleek quality of a thoroughbred and 
quick manners of a well trained quarterhorse. 
It knows what’s needed with only a soft touch. 


The R-2600. Computerized, digital accuracy, 
analog feel. Dependable on the job. 
Well bred. 


= AM/FM Signal Generator s Soft Keys and Windowing 
a Duplex Offset Generator = PL/PDL Encode/ Decode 
a See & Hear™ Spectrum Analyzer # SINAD Distortion Meter 

« Off-the-Air Sensitivity Receiver = Oscilloscope 

« Relative Signal Strength Meter» Digital Voltmeter 


= Auto-Tune a Frequency Counter 
= Terminated RF Wattmeter a Serial Printer Interface 
a Tracking Generator (optional) _...and More 


For Communicatons System Analyzer information: 
Call 1-800-235-9590. 


(M\) MOTOROLA 


/ 
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@SINGLE FREQUENCY AIV 


Figure 4. As of Oct. 1, 1993, service was avail- 
able in 10 cities in the United States and 
Canada, using a single L-band frequenc) 
with the necessary number of GPS satellit 
in view (AIV). 


scope and very expensive to set up and 
use, 

This brings us back to the new subscrip- 
tion service. [t uses differential GPS tech- 
nology and a network of more than 320 
FM broadcast stations to distribute correc- 
tion data from DGPS reference stations 
across the continent. The FM station net- 
work is in place, already having been de- 


@SINGLE FREQUENCY AIV 
@DUAL FREQUENCY Aiv 


Figure 5. At least 10 more cities were expected 
to come on line by the end of 1993, some using 
a single L-band frequency, some with two. 


veloped to distribute paging signals to tens 
of thousands of customers. DGPS correc- 
tion data are “piggy-backed” on the paging 
transmissions through the FM subcarriers. 

Thus, the new subscription service 
solves the problem of the DGPS data link. 
FM subcarriers are ideal for broadcasting 
DGPS corrections. Their 88MHz—108MHz 
range is well above interference generated 


Caller ID: It will nail them. 


Digital ANI 


Caller ID will end the stuck mikes 
and stop the horseplay on your 
radios. |D-33 includes time-out 
timer and emergency. Fleet prices 
$69 to $121. 800-521-2203. 


CSC | CONTROL SIGNAL 


1985 S. Depew, #7, Denver, CO 80227 
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@EXISTING FM COVERAGE AREAS 
OFUTURE FM COVERAGE AREAS: 
93/94 


Figure 6. Ultimately, there will be about 320 sub- 
scription service broadcast sites covering more 
than 1 million square miles and 90% of the U.S. 
and Canadian population, 


and 


by weather and man-made source: 
there is abundant FM subcarrier 
available in most cities using powerful 
radio stations with as much as 100,000W 
of transmitting power. 

Most important, the paging network's 
existing subcarrier-based paging system 
provides a ready-made nationwide infra- 
structure that can be adapted easily to 
DGPS. Because the subscription service's 
DGPS corrections can be compressed to a 
very narrow bandwidth, they can share the 
FM subcarrier with the paging transmis- 
sions without interfering with the paging 
signals or the FM broadcast band. 

The subscription service was launched 
initially in the Los Angeles metropolitan 
area in February 1993. Since then, the sy: 
tem has rapidly expanded, 

As of Oct. 1, 1993, service was avail- 
able in 10 cities in the United States and 
Canada, using a single L-band frequency. 
(See Figure 4, above left.) At least 10 more 
ci were expected to come on line by the 
end of 1993. (See Figure 5, above center.) 

Ultimately, there will be about 320 sub- 
scription service broadcast sites covering 
more than | million square miles and 90% 
of the U.S. and Canadian population. (See 
Figure 6, above right.) 

The subscription service is being mar- 
keted in each service area through autho- 
rized dealers chosen on the basis of their 
experience with navigation and communi- 
cation technology, their ability to provide 


_ By itself, quality control no longer-assures 
consistent quality at lowest cost. In today’s 
highly competitive, highly reactive marketplace, 
it is imperative that we satisfy our customer's 
needs consistently, and that we do it in a cost 
effective way. The customer partnerships that 
we form are long term commitments built on 
uncompromising integrity. That commitment - 
to always seek improvement in every aspect of 
our business - is the quality standard to which 
we have aspired. 


As a result, Celwave takes considerable pride 
in announcing ISO 9001 certification for our 
manufacturing facilities in Marlboro, New Jersey 
and Phoenix, Arizona. This international quality 
standard encompasses all aspects of our 
business from design through manufacture. We 
have made a commitment to our customers to 
listen, to respond, and to excel at what we do. 


And what we do is to continue to provide the 


industry's leading telecommunications 
products...worldwide. 


Celwave 
2 Ryan Road, Marlboro, NJ 07746-1899 
Phone: (908) 462-1880 + Fax: (908) 462-6919 


Circle (16) on Fast Fact Card 


UHE-VHE 
SCAN-TRUNKING 


PORTABLE TO TELEPHONE, 
TELEPHONE TO PORTABLE and 
PORTABLE TO PORTABLE CALLS 


¢ Trunked and conventional mix 
¢ No add-on trunking board 

* 16 channels with 5 watts RF 

« DTMF store & forward protocall 


Monark QTX portable radio telephones 
handle the two most popular scan 
trunking formats and their many 
variations. Featuresinclude multi-group 
ROAM, single button 3 interconnect, 
remote controlled deadbeat disable with 
reset and easy inexpensive PC 
programming. 


Available for immediate delivery! 


® 
Monar International Corp. 
e898 Kansas City, MO 64153 
Ph: 816-891-0700 
Fax: 816-891-0888 
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10735 NW Ambassador Dr. 


adequate technical support to customers in 
their regions and their knowledge of po- 
tential markets. 

Through this network of authorized 
dealers, subscribers can sign up for the 
subscription service in much the same way 
they would for paging services, on a 
monthly or yearly basis. There is a one- 
time activation fee of $200, and subscrip- 
tion fees average about $3.30 per day for 
cach user. Special rates are available for 
fleet subscribers. 

To access the data broadcasts, subscrib- 
ers need a compact FM data receiver that 
sells for less than $400 and that can be 
installed in a vehicle or hand-carried. The 
data receiver plugs directly into almost any 
commercially available GPS receiver ca- 
pable of accepting 
data in the RTCM- 


There are also large untapped markets 
for precise positioning technology in 
agribusiness, civil construction, surveying, 
transportation planning, natural resource 
management and utility management. Con- 
sider, for example, the market opportuni- 
ties opened by using DGPS to create map- 
based databases of underground water 
mains, sewers, fiber-optic cables and other 
public utilities, 

For cities in coastal regions, the FM- 
based DGPS signals can be used for pre- 
cise vessel traffic control, dredging opera- 
tions and hydrographic studies, One of the 


earliest major subscribers to the service 
was Chevron Shipping, which is using the 
service for safe maneuvering of large tank- 
ers through narrow channels on the West and 
The 


SC104 format. 

To achieve rapid 
and widespread 
market acceptance, 
the subscription 
service has been 
designed with an 
open architecture, 
so that it can be 
accessed by off- 
the-shelf GPS 
receivers from 
almost any manu- 
facturer. The serv- 
ice already has 
been tested and 
found compatible 
with GPS receivers from several manufac- 
turers, including Trimble, Magellan, 
Lowrance, Rockwell and Magnavox. 


Multibillion dollar market 

Independent market research studies 
estimate the potential U.S. market for 
DGPS equipment and services to be as 
much as $20 billion over the next 10 years. 

That's right, $20 billion. 

Differential GPS is an enabling technol- 
ogy that will play a key role in the devel- 
opment of other emerging technologies, 
such as Automatic Vehicle Location Sys- 
tems (AVLS), Intelligent Vehicle Highway 
Systems (IVHS) and Geographic Informa- 
tion Systems (GIS). By creating the first 
low-cost, open-ended infrastructure for dif- 
ferential GPS, the subscription service will 
serve as the catalyst for explosive growth 
in DGPS-based applications. 

In the land mobile environment, the sub- 
scription service will be used for fleet 
tracking and management systems, espe- 
cially for high-value vehicles such as am- 
bulances and police cars, which typically 
require better accuracy than the 328 feet 
offered by raw GPS. 


Independent market 
research studies estimate 
the potential U.S. market 

for DGPS equipment 
and services to be 

upward of $20 billion 

over the next ten years. 


usable as far 
miles to 80 miles off- 
shore in most coastal 
areas, 

There also will be 
considerable mar- 
kets for the sub- 
scription service in 
aviation and aero- 
space. Differential 
GPS is being evalu- 
ated as an aid in in- 
strument landings 
and tracking aircraft 
and vehicle move- 
ments on the ground 
at major airports 
around the world. It is expected that DGPS 
will be a cost-effective alternative to very 
expensive ground-tracking radar systems 
and microwave landing systems 

In less than a year of operation, the 
subscription service has achieved rapid 
growth and strong market acceptance. 
The subscriber list includes major ship- 
ping companies, international oil compa- 
nies, automotive manufacturers, state and 
regional government agencies and public 
utilities, in addition to many smaller en- 
gineering companies, survey companies 
and contractors engaged in special 
projects requiring reliable, accurate posi- 
tion inputs. 

For qualified dealers and potential us- 
ers alike, the subscription service repre- 
sents an extraordinary opportunity to get 
involved with one of the hot growth tech- 
nologies of the 1990s. 
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The New STABILOCK’ 4015 Radio Test Set 4 
Tests Great-Less Weight So. 


Finally, a two-way radio tester that fits under a helicopter seat, weighs less than 20 Ibs., provides 

all the capabilities you've dreamed of in one unit, and doesn't cost an arm and a leg 
The STABILOCK 4015 packs a lot of features in a compact design 

spectrum analyzer with audio 
electroluminescent display for easy viewing night or day 
icensed CLEAR CHANNEL LTR® testing capability 
memory cards to load and run tests automatically, including all cellular formats 
igital storage oscilloscope 
Dinternal battery 

Lighten your two-way test joad today-call for more information on the STABILOCK 4015: 
1-800-225-5765 (in MA: 508-671-9700). 


CCLEAR CHANNEL LTR isa registered vaderark ol he EF Johnson Company. STABILOCK 4015 sa registered rademak of Scrkumberger Techncloges 
Quality Test Solutions 
NEW OPTION Schlumberger Technologies 


ERICSSON 2 E DAC . ™ Schlumberger instruments 
ox 


829 Middlesex Turnpike 


‘ney vores Trunking Licensee Bilerica, MA Ox821, USA 
‘ hone-508-671-9700 
Now in stock at Tessco Fax 308-671-9704 
(41 0) 472-7000 1-800-225-5765 (outside MA) 


Schlumberger Technologies 


Canadian Representative Schlumberger Instruments Schlumberger Instruments Schlumberger Technologies GmbH 
Atelco Limited Victorial load 50 Avenue Jean Jaurés Gutenberg Str. 2-4 

9225 Leslie St. Unit 7 Farnborough, Hampshire BP 620-06 ‘5 Fs ra 737 Ismaning 

Richmond Hill, Ontario GU14 7PWafenigiand, Sie F-92542 Montrouge Cedex, France jermany 

LAB 3H6 Pho 2 S7B668 Wh) Phone-33 1 47 466700 Phone-49 89996410 
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TAIT RADIO COMMUNICATION SYSTEMS. INTERNATIONALL 


WHEREVER THERE'S A CITY, THERE'S A NEED FOR 
TAIT ELECTRONICS RF TECHNOLOGY 

FRON RGENCY AND LAW ENFORCEMENT AGENCIES 
TO GOVERNMENT, COMMERCE AND INDUSTRY, RELIABLE TAIT 
HI-TECH MOBILE COMMUNICATION SYSTEMS ARE AT THE HEART 
OF ANY SERIOUS ORGANISATION 

TAIT PRODUCTS AND SYSTEMS ARE INSTALLED FROM 


THE FROZEN WASTES OF POLAR REGIONS AND REMOTE JUNGLE 


aE I), 


VILLAGES TO THE CROWDED STREETS OF MORE THAN 40 MAJOR 
CITIES AROUND THE GLOB! 

THE TAIT BRANDED RANGE EXTENDS FROM THE SINGLE 
PORTABLE REPEATER OR MOBILE RADIO TO HIGHLY SOPHISTICATED 
MULTISITE TRUNKING SYSTEMS. 

WITH A COMMITMENT TO QUTSTANDING QUALITY AND AN 
EXTENSIVE INTERNATIONAL SALES AND SERVICE STRUCTURE, TAIT 


PRODUCTS HAVE FAST BECOME THE ULTIMATE CHOICE OF SOME 


RENOWNED IN CITIES THAT NEVER SLEEP. 


THE WORLD'S LARGER, MORE COMPLEX ORGANISATIONS FOR WHOM 


GOOD COMMUNICATIONS GO BEYOND TAIT COST EFFECTIVITY AND 
SUPERIOR QUALITY. 
BECAUSE TO SOME OF THESE ORGANISATIONS, 


INSTALLING A TAIT SYSTEM IS A MATTER OF LIFE AND DEATH. 


Tait Electronics Ltd. 


558 WAIRAKE! RD. PO BOX 1645 CHRISTCHURCH NEW ZEALAND PH:64-3-358-3399 FAX:64-3-358-3603 


TAIT. THE WAY THE WORLD IS TALKING 
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Time-saving tips for 
using service monitors 


Use two simple-to-implement aids to enhance the operation and usefulness 
of almost any service monitor. One helps with frequency measurments; the 
other helps to protect technicians’ hearing from excessive audio levels. 


By E. Kirk Ellis 


With the proliferation of split-frequency 
channels, it can be difficult to use an older 
service monitor that only receives fre- 
quencies with a resolution of three or four 
places after the decimal point. 


Frequency-error measurements 

Our company uses a number of split- 
frequency channels, primarily for radio 
alarms and load control. One method I use 
to read these frequencies’ errors exactly 
on a service monitor uses the following 
mathematical formulas. An example helps 
to show how to use them. 


Ellis is a telecommunications technician with 
Carolina Power & Light, Raleigh, NC. 


service monitor correction factor (CF) 
= actual licensed frequency ~ service monitor 


frequency setting 


or 


CF = F(licensed) — F(displayed) 


For example, a certain transmitter may 
be licensed to operate on 154.4637SMHz. 
Let's say that the service monitor only can 
read to four significant places after the 
decimal, to the nearest SO0Hz. 

Set the service monitor to read the near- 
est frequency. Dial in 154.4635MHz. The 
correction factor for the frequency error 
measurement becomes: 


CF = 154.46375MHz — 154.4635MHz 
= +250Hz. 


a 6 2 
an AY an 
20w ow 


Figure 1. All that is needed to build the test box are four 20W 8{2 resistors (available at Radio 
Shack, part #271-120, for $1.49 each), three single-pole single-throw (SPST) switches, two BNC 


female coaxial connectors and an enclosure. 


If the transmitter is exactly on fre- 
quency, the service monitor displays an 
error of +250Hz. Such is rarely the case, 
though. That brings us to the second 
formula, 


Actual frequency error (FE) 
= Error read ~ OF 
Lets say that the service monitor actu- 


ally shows a ing of +300Hz, What is 
the actual frequency error? 


FE = 300Hz ~ 250H2 = +50Hz 


The transmitter is off-frequency by 
+S0Hz, or the actual transmitted fre- 
quency is: 


154,463,750Hz + 5OHz = 154.4638MHz 


A second example may help to clarify 
the procedure: A technic n older 
service monitor to ch alarm 
transmitter, The transmitt 
quency is 173.39625MHz. How do we read 
frequency error with a service monitor that 
only reads to the nearest 5kHz? 

First, set the service monitor as close as 
possible to the licensed frequency. This 
frequency is 173.395MHz. 

Next, calculate the correction factor: 


CF = 173.39625MHz ~ 173,398MHz 


= 1,250H2 


Key the transmitter and read the dis- 
played frequency error. Suppose the fre- 
quency error displayed is 250Hz. ‘The ac 
tual error and transmitted frequency a 
determined by the second formula: 


FE = 250Hz ~ 1,250Hz = ~1,000Hz 


The transmitter is operating 1,000Hz 
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Now When Your ANI Talks... 


EMERGENCY! 
UNIT 1082 
MAN-DOWN 


The Whole Fleet Listens! 


Introducing Automatic Voice Alerting, Only From Cimarron Technologies 


When the situation tums critical, your people need to know about 
it, Fast. That's why our Automatic Voice Alert system sounds the alarm 
with synthesized voice, over your radio channel or local PA. Quickly and 
accurately, so everyone gets the word. 

HERE'S HOW IT WORKS 

Your GE-STAR® equipped radio sends the push-button 
Emergency or Man-Down ANI message in less 
thana half second. Our C-MARK dispatch 

display then decodes the digital message, 
sounds an audible alarm, flashes the unit 
[Dand message display, and logs it toa 
printer. 
AND NOW HEAR THIS 
f =—- Thenthe C-MARK, with Automatic 
Voice Alert, keys the dispatcher's radio 
and broadcasts the unit number and criti- 
cal message phrase back over the channel 
(contention free), as well as to its internal 
speaker or your local PA. 


TAG-1 ANI encoder sends Emergency and 
Man-Down messages from your remote radio 


GE-STAR is a registered trademark of General Electric Corporation 


SE HABLA ESPANOL... PARLEZ VOUS FRANCAIS 
Plus, our Automatic Voice Alert can be optionally supplied with any 
phrases, in any language you choose. So the message gets across, 
wherever you are. 


The C-MARK II dispatch display sends 
Automatic Voice Alert messages back over the air 


Automatic Voice Alert works with our TAG-1 ANI encoders, 
or in any GE-STAR® compatible ANI system. 

AND THERE'S MORE 
We offer the most feature filled and innovative GE-STAR® compatible 
ANTin the industry. To find out more, call toll-free in the US. 
1-800-487-7184 or (619)-738-3282 


CIMARRON 


TECHNOLOGIES 
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SET UP CHART 


81 ON FOR a 20W 


‘OR 
‘$2 ON FOR ax) 20W 


81, S2 BOTH ON 
FOR 4n 40W 


‘83 ON FOR 1611, 
ow 


‘AF DUMMY LOAD 
(SHOWN SET To 80 200), 


$1, $2, $3 ALON 
FOR 3.211 60W 


SERVICE 
MONITOR ALL OFF FOR HIGH 


2 (BRIDGE ACROSS 
‘SPEAKER) 


Figure 2, Select the proper speaker impedance from the chart, turn on the receiver, apply rated 
audio to the test box (observing the limits shown), and begin troubleshooting. This example 
shows the typical operation of the audio dummy load. 


26 


below its licensed frequency: 


173,998,250Hz ~ 1,000Hz = 173.99525MHz 

Adjustment of this transmitter would be 
necessary according to FCC rules to bring 
it into its licensed tolerance. 


Audio dummy load protects hearing 
One particularly useful function that 
most service monitors lack is an audio fre~ 


quency (AF) dummy load. 

An AF load is really helpful when tun- 
ing receivers and checking sinap. It also 
helps to keep peace in the shop because 
your fellow technicians do not want to lis- 
ten to a loud 1,000Hz test tone for any 
length of time. 

An audio dummy load can be built for 
little cost to cover the following ranges: 

> 20W at 82. 

> 40W at 42. 


Oar a 
es ans yow damaged pager to 
#ilike-new condition, inside. and 
out. : c 


Our. Economy ‘Repair 
services the’ damage 

sompp a nists return your 
t0% a 


on the Se 


Either way your page 
ecor 


> 40W at 16! 

> 80W at 3. 

All that is needed are four 20W 80. re- 
sistors (available at Radio Shack, part 
#271-120, for $1.49 each), three single- 
pole single-throw (SPST) switches, two 
BNC female coaxial connectors and an en- 
closure. A schematic of the test box is 
shown in Figure | on page 24. 

Connect the test box jack (J1) to the 
service monitor's siNAD or scope input or 
the input normally used to measure audio 
signals. Connect the other end of the test 
box (J2) to the audio output of the receiver 
under test, with the speaker disconnected. 

Select the proper speaker impedance 
from the chart included with Figure 2 to 
the lefi. Turn on the receiver, apply rated 
audio to the test box (observing the limits 
in Figure 2) and begin troubleshooting. 
hows the typical operation of 
the audio dummy load. 

J have built several of the test boxes for 
our shop’s vehicles and for the shop. Con- 
nected with BNC patch cables, the test 
boxes can sure protect your cars (and your 
fellow technicians’ ears) from stres 


remium Repair ‘Plan 


ictory: specifications: 
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In wireless communications, 
almost making a deadline 
just isn't good enough. 


yore 


The pace is fast and furious. 
Yet you manage to face each 
new RF communications 
challenge with true brilliance 
and dedication. All you need to 
finish the job is one more day. 


Problem is, you haven't got it. 


At Hewlett-Packard, we under- 
stand the kind of pressure 
you're under, So we created 
RF communications test and 
measurement solutions 
designed to tw those 


impossible deadlines into 
something you can shoot for — 
and meet. 


The result is equipment that's 
made to handle your specific 
testing requirement today. With 
the speed and accuracy you'd 
expect from HP. Plus, the 
support and product develop- 
ment to help you face future 
challenges without hesitation. 


Because when the only thing 
between you and your goals is 
time — HP is ready to help 
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D Toh Howlett-Packar Co/TMSPRADT/AT 


bridge the gap. 

For your free brochure on HP 
RF communications test and 
measurement solutions, call 
1-800-452-4844 and ask for 
Ext. 7404*, or send in the 
attached reply card, 


‘tn Cunadn call 1:600:387-9867, Dept. 474 


There is a better way. 
i HEWLETT 


PACKARD 


Automated data-gathering 
supports quality management 


Part 2—Turnkey, automated data-capture systems help service facilities and 
communications providers to gather and analyze information for quality 
management. Performance reports help sales efforts, too. 


By Donald E. Koehler 


Part | in this series (January 1994 is- 
sue) explained that the idea behind quality 
management (QM) is to gather data to use 
in making decisions. 

As it applies to servicing radio commu- 
nications systems. QM includes gathering 
data on reactive, preventive. performance- 
based and cost-based maintenance proce- 
dures. Analyzing the data uncovers hidden 
costs in doing business; reduces radio and 
system downtime with the use of perfor- 
mance-based maintenance; provides your 
sales force with a powerful tool; and al- 


Koehler is a 


chnical writer: technical resource 
\d computer, communications and 
specialist for Hartec Management Con- 
sultants, Anchorage, AK. 


lows better resource allocation based on 
demonstrated need. 

By now, you may have read one or more 
of the books listed in the first installment. 
If not, at least you have given some thought 
to the types of data you deal with regularly. 

The next step is to look at some of the 
factors and specific data used for analysis, 
data capture methods for small businesses 
and how to use outside consultants and 
experts when necessary. 

One of the ideas stressed by QM experts 
is the notion of “the important few vs. the 
unimportant many.” It is impossible to 
track and to analyze every bil of data your 
business can generate. 

The trick is to sort out the few really key 
pieces of data and then to determine how to 
capture them in a database. 

Take time to consider what your opera- 
tion is about. Is your company a value- 
added retailer, a service business or a 


communications provider? Is systems in- 
tegration and management the primary 
function? 


Pageco example 

Consider, for example, a fictitious start- 
up private carrier paging service provider 
called “Pageco.” This company sells and 
leases various pager models and provides 
a wide-area paging service. 

Much effort went into a market analysis 
and survey. The pager brands and models 
were chosen, and people were hired to staff 
a smal] maintenance facility and the sales 
and business offices. The initial venture, 
bidding for and receiving the contract to 
provide equipment and service to a large 
nearby hospital, was successful. 

Beginning at this point, Pageco will be 
directly and materially affected by the data 
it captures and the method used to capture 
information. 


— 


] 


PAGECO 
Pager Database 


PAGECO 
Pager Database 

Customer Information 
Pager Model Number: Serial Number: 
Bar Code: Cust. Acct. # 
Comments: 

Battery Information 

Last Current 
Replacement Date: Replacement Date 
Manufacture #: Manufacture #: 

Technical Information 
Last Date: Current Date: 
Signal to Noise: Signal to Noise: 
Freq. Toleranc Freq, Tolerance: 


Tone Tolerance: Tone Tolerance: 


Customer Information 
Pager Model Number: _2363R45 
Boer Code: 18283545487309328 Cust, Acct. #: 99506 
Comments: Mr. Jones — CEO of imprico Inc, 


Battery Information 


Last Current 


Replacement Date: 931125 
Manufacture #: Everiite 


Technical Information 
Last Date: 931125 
Signal to Noise: 13.5 


‘Serial Number: 3734563 


Replacement Date: _940220 
Manufacture #: Noverdie 


Freq. Tolerance: 138.000 
Tone Tolerance: _67.00/206.5 


Freq, Tolerance: 138.003 
Tone Tolerance: _67.0/206.5 


Figure 1. This is a sample computerized database screen for a fictional 


company, Pageco. 


Figure 2. Information printed in color reflects the kinds of data that may 


be kept in Pageco’s database. 
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When 
every 
second 
counts... 


TDM-150; Our state-of-the-art, 120+ channel console 


Count on the reliability and performance 
of communications consoles from Orbacom 


In an emergency, reliable communications are the lifeline 
for survival. That’s why so many communications systems 
rely on Orbacom’s CALIDA and TDM-150 consoles. Their 
superior performance and solid 
dependability have been proven in 
the most demanding applications. 


If you need the control flexibility 

of a big console on a small budget, 
CALIDA is for you. CALIDA handles 
16 channels, includes a multi-format 
paging and signalling encoder, is 
completely user programmable, and 
features a 12/24 hour clock, VU meter, 
alert tone, crosspatch, service 
intercom, desk mic with PTT and 
monitor switches, surge protection, 
and a wealth of other professional 
features, 


If your service requires a state-of- 
the-art dispatch console, Orbacom’s 
TDM-150 is the solution. TDM- 

150 is a custom system, so we'll 
configure it the way you need it — 
up to 120 channels or more and 

120 positions. TDM-150 uses time- 


CALIDA: Big console flexibility for smaller systems 


Mini-TDM-150 Desktop Console 


division multiplex (TDM) digital audio processing and 
complete microprocessor control. Operation is simple and 
menu-driven. Reliability is ensured through surge protection, 
self-healing diagnostics, and battery backup. 

Eight levels of multi-channel radio and tele- 
vhone patch may be run simultaneously, 
and an internal paging signalling en- 
coder generates an; sequence you'll 

ever need. Plus the best two-year 
console warranty in the business, 


Take your pick, CALIDA for pro- 
fessional performance in smaller 
systems, And TDM-150 for state- 

of-the-art performance on 120 
channels or more. Either way you 
can count on Orbacom. Our com- 
munications consoles are the most 

reliable you can buy, and have 

been since 1970. 


Call (609) 829-4455 

and let Orbacom solve your 
dispatching problems. Orbacom 
Systems, Inc., 1704 Taylors Lane, 
Cinnaminson, NJ 08077; 

FAX: (609) 829-6980, 


ISYSTEMS, inc. 
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PC OR 
CONVERTOR 


CAVITY REPEATOR 


oR 
DIPLEXER 


CUSTOMER 


CONSOLE 
oR 
RECORDER 


Figure 3, This automated test setup generates a 


signal of known strength and feeds it into a 


known antenna. It provides a reproducible test signal for the system under test. 


Figure | on pa sample comput- 
erized databass Figure 2 on page 
28 shows the kinds of data that may be 
kept in Pageco’s database. Beyond the ap- 
parent choices of equipment type and se- 
rial number are two types of information 
worth a detailed look. 

The first information block is marked 
bar code, Pageco has decided to automate 
its data-gathering as much as possible. [t 
makes sense to use bar coding because 


good-quality bar code readers sell for low 
prices and come with a large choice of sup- 
porting software. 

With a bar code reader, a single stroke 
of the laser gun, or wand, connected to the 
computer retrieves and displays all the 
stored data about the equipment and its 
user without the risk of entry error. 

The second information block, marked 
comments, can be used to store a variety of 
information from the client's name and 


credit status to an indication of whether 
the unit was lost or stolen. 


Snapshots 

Using multiple databases and sharing 
data makes it possible to view snapshots 
of work depth and validity. 

For example, battery use and replace- 
ment data can be merged with airtime 


billing information to check battery 
performance. 

Is the less-expensive battery really 
cheaper to The performance record 


gives the answer. 

Does a certain pager brand or model 
perform better, last longer and require less 
maintenance? Again, the database records 
information to answer the question. 

Pager use vs. model type is revealed by 
merging airtime account billing with the 
maintenance database. When the local ce- 
ment plant put out a request for bid (RFB), 
Pageco was prepared to make a better and 
smarter bid backed up with performance 
data, 

Other data may be tracked, too. The 
Pageco example may stimulate your 
thoughts about other uses for automated 
data entry in your current operations. 

Bar coding can help to track technician 


Tools For Your 


CELLULAR 


Triplett SO00E 

Helper MB-800 
ASP KAV-850 
B& K 810A 


30 


INSTALLATION 


FACTORY ATE 
IFR 1600 


EasyCom software 
TMAC developers kit 


IFR 1600 CSA for Digital 


Eagle return loss bridge 


Trade 


CELLULAR 
CARRIERS 
DIGITAL 
AMPS 


AMPS or Dual Mode 


Autocell 
Easyspan 
IFR COM 120A Bird 43N w/ slugs & case 
CELLLULAR Eagle return Bird load 
FULL SERVICE loss bridge CELLULAR 
IFR COM 120A Auburn P-20 CARRIERS ANALOG 
Bird 43N probe IFR 1600 for AMPS IFR AN930 
Helper MB-800 Easyspan Eagle return loss bridge Eagle return 
ASP KAV-850 Bird 43N Autocell loss bridge 
B&KBIOA Bird load Easyspan Easyspan 
Auburn P-20 probe Astron DC supply Bird 43N w/ slugs & case MICROWAVE [FR AN930-AN940 
Astron DC supply EasyCom - PC Bird load Easyspan 
DALLAS ATLANTA DENVER SEATTLE 
800-442-3811 800-741-3811 800-726-6245 800-426-2964 
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POWER ON... 
with ASTRON. 


Astron Corporation is the leading manufacturer of high-quality 
power supplies and converters for the land mobile industry. 

With the new SL-11 series of low profile power supplies, specifi- 
cally designed for base station applications, the setup is simple, 
easy and looks attractive. Just mount the radio, with the mounting 
pads (supplied with the power supply), to the top of the SL-11A 
(2%"HX756"W x 9% "D) or the SL-11R (2% "Hx 7"Wx9%'D). 
‘The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
current limiting to protect them from overload and short circuit, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avail- 
able in dark gray or black, 

Power supplies and converters from Astron: our unsurpassed 
Quality and reliability have made us the #1 choice in the communi- 
cations industry. 
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9 Autry, Irvine, CA 92718 
W/i4 A STRON Tepe 714/458-7277 


CORPORATION Facsimile: 714/458-0826 
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productivity. Assign your technician bar 
codes. Bar code the test equipment, too, to 
see how often it is used. 
rts from stock and installation kits can 
‘signed bar codes to make it faster and 
‘ier to capture data about how they are 
used and the time it takes to use them. 
Bar coding is not the complete answer 
to data-gathering, bul it is a good example 
of a way to reduce data entry time and 
errors and an easy way to automate part of 
a maintenance facility. 


Systems approach 
any maintenance facilities do not take 
ystems approach to maintenance. 

Figure 3 on page 30 is an automated test 
setup. This setup generates a signal of 
known strength and feeds it into a known 
antenna. It provides a reproducible test 
signal for the system under test. 

Such a setup might be used in a business 
with several repeaters or remote base sta- 
tions that are co-located or positioned 
within line of sight of each other. It might 
be used to check base station performance. 
The point is to use a verifiable, repeatable 
standard for systems testing. 

Figure 4 above shows an example of sev- 
eral weeks’ test results. The chart shows 


G8 FGGG8 
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Figure 4, This chart of several weeks’ results from tests using the setup in Figure 3 compares 
actual receiver performance with nominal and minimum performance. tt shows that the system 
began to experience a loss of performance, which was restored when a technician performed 
maintenance. 


that the system began to experience a loss 
of performance, which was restored when 
a technician performed maintenance. 
Nominal values and tolerances are de- 
termined by checking performance right 
afle tem tuneup or installation. These 


data can be useful for bid compliance 
documentation and interference complaint 
resolution. 

If this system were a long distance from 
the service center or if downtime were 
difficult to arrange. maintenance might be 


Our Dispatcher Workstations 
Work the Way You Work 


give you this unique control, designed specifically for your needs and 
preferences. You can quickly and easily design operating screens for 
function, color, switch sizes and locations, and more. 


Ultra-Com communications control systems offer more features, more 
control and unparalleled flexibility. 


Moducom consoles and workstations are designed for today’s 
emergency communications requirements and budgets. 


Moducom works the way you work. Call or write for our 
literature package and free programming demo disk. 


MODULAR COMMUNICATION SYSTEMS, INC. 
13309 Saticoy St., No. Hollywood, CA 91605 
(818) 764-1333 e FAX: (818) 764-1992 
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Catch 


e 
winning 
spirit. 


From the forge of world-wide competition 
comes the new Hustler Spirit series of 
vertical antennas. 

Designed to win the race to provide the 
highest performance and durability 
possible, at a price that leaves others in the 
dust 

If you are driven to achieve a superior 


signal; if you need an antenna wh 


virtually impervious to wind and weather; 
if you want the best the world has to offer, 


catch our new Spirit-and win today. 


Model Shown: HS9-45070 

Also Available: Models from 136 MHz. to 2 GHz, 
including Land Mobile, Cellular, Trunking, SMR, 
Paging and PCN, All models available in a variety 
of gain configurations. 


GUsfiE® 


Beyond your Expectations 


onics Place 


76067 


One Ne 
M 


YES, I'm interested in the new 5; 
Please send me your latest Professional 
Products catalog. 


Name — 
Company. 
Address —— —- 


City _—_—_ Site Zip 


undertaken only when poor performance is 
obvious. Even then, maintenance might be 
delayed until the technician had to visit the 
site for another, unrelated reason. 

Performance data can be used for long- 
term maintenance planning, future equip- 
ment and service bids and sales efforts. 
After all, demonstrated performance is a 
strong selling point. 

All this talk about automated systems 
for data capture may have some readers 


shaking their heads, thinking: “No can do; 
I'm no computer whiz.” 

If you are not a computer whiz, the last 
thing you should do is to spend a lot of 
time becoming a programmer. Instead, 
spend time deciding what kind of data to 
accumulate and what reports or results of 
the data analysis would be useful. 

Then, buy a turnkey automated data 
capture system. Good business practice 
dictates that the bid go to the programmer 
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At last, a cell site tester that 
speaks Motorola, Ericsson, AT&T, 
GE, Northern Telecom, and Bob. 


-, 
ss 


To optimize your cell site, the new HP 8921A/D 
not only speaks to major base stations. 


It speaks to you. 


Thanks to software designed with your input, and a built-in 
computer, the HP 8921A/D is one of the most advanced, fully- 


automated cell site testers available. 


It actually speaks back to you with hard-copy results in formats 
you defined so you don’t waste time writing it down. It displays 
set-up diagrams and tuning diagrams and checks manufacturer's 
specs for you. And it directs the base station during testing so you 
and your laptop computer are free to do other things. In short, 
tests virtually run themselves so you have more time for trouble- 


shooting and optimizing. 


The HP 8921D also speaks to the future because it adds the 

HP 83201A for use in TDMA digital cellular formats. For a free 
technical data sheet, call our technicians at 1-800-452-4844, 
ext. 7359*. They'll give you the information you need. After all, 


they speak your language. 


There is a better way. 
HEWLETT 
| @ PACKARD 


"Hoy Canasta ell 180033579867, Dep 464 


IN0G Hewlett Packard Ca. TAME 
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or service company with a demonstrated 
ability to understand your needs and to 
integrate a system to match them. 

You already may have a computer-based 
billing system or office. With the addition 
of the proper software and perhaps some 
hardware, your existing computer equip- 
ment may form the basis for an automated 
data-gathering and analysis system. 

Insist that the vendor name several cus- 
tomers you can call to learn how success- 
fully the vendor has satisfied their needs. 

Ask the vendor these questions; 

> How will the system and software 
Support future growth? 

> How will your employees receive 
training and technical support? 


Choosing a vendor for 
an integrated data 
gathering and analysis 
system is an investment 
in the future. 


& Is technical support available by 
telephone? 

> How much will additional training 
cost? 

> Is the system software able to work 
with future computers? 

Using an outside consultant or value- 
added retailer can be a wise choice. When 
an integrated system has been provided by 
one vendor, that vendor is responsible for 
resolving problems, Using multiple ven- 
dors raises the possibility that each vendor 
may blame another for a problem, making 
a resolution difficult to achieve. 


Summary 

Various kinds of data, data-gathering 
methods and automation may be useful to 
service facilities and communications pro- 
viders. The choice of which “few” data 
items are valuable to you depends on your 
operation. 

Using a testing standard, tracking per- 
formance and developing a performance- 
based maintenance strategy offers obvious 
advantages. 

Choosing a vendor for an integrated data 
gathering and analysis system is an invest- 
ment in the future. 

The next installment in this series ex- 
plains some of the hidden costs that can be 
revealed by using a quality management 
program. 
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Servicing pagers: 
Build an ‘IFFER’ 


Part 2—The IF section from a transistor radio makes an ideal accessory for 
the test fixture designed for Bravo pagers. Whether you use a shielded room 
or not, the accessory improves alignment results. 


By David Ludvigson 


One day. a heavy brass abject arrived at 
JJ Sounds, where [ work. 

The company owner, J.H. Kim, looked 
completely baffled. “How do you use?” he 
asked 

I took a look and chuckled. It was the 
Motorola RTL-1005 test fixture: nearly 
$500 worth of enclosed antenna planes and 
shielding with a cantilevered set of springs 
for test probes, To the uninitiated, it must 
closely resemble the Wouff Hong!* (See 
Photo | and Figure | below.) 

Following the directions for modifying 
the test fixture for use with Bravo series 


*The Wouff Hong, from an amateur radio 
legend, is a ficticious device said to be used for 
punishing radio operators who misbehave. 


Ludvigson is a technician in Houston 


probes. 


Photo 1. The Motorola RTL-1005 is nearly $500 worth of enclosed an- 
tenna planes and shielding with a cantilevered set of springs for test 


Pager servicing series 


“Servicing Pagers: Build a Shielded 
Room,” January 1994. 

“Servicing Pagers: Build An ‘IFFER’.” 
February 1994. 


Back issues printed within the past wo 
years can be ordered for $5 each, postpaid. 
Call customer service at 800-441-0294. Is- 
sues printed more than two years ago and 
individual article photocopies are unavailable 
from the publisher. 


pagers requires a few minutes of work, and 
then a bit more time is required to get the 
ussembly to drop the test probes across test 
point M1 and ground on a Bravo. (See 
Photo 2 on page 38.) Unfortunately, after 
finally adjusting everything, problems just 
seemed to follow. 

First, the pager has to be put into the 
monitor mode. It seems that these units 


spend a good deal of their time turned off 
until they receive the appropriate preamble 
paging code. Turning the Bravo into a full- 
time receiver involves turning the pager 
off and depressing both the black and gray 
buttons simultaneously while turning the 
pager back on to the beep mode. 

A steady 3.2kHz tone follows. You now 
have two seconds to release both push- 
buttons: quickly depress the gray button 
and release it. The word PAGING with an 
optional suffix will appear. Now you can 
troubleshoot the pager reliably. 

While the window displays the word 
PAGING, insert the Bravo (with the back 
cover removed) into the test fixture. Close 
the clamp to connect the decoupling net- 
work to MI and ground. 

According to Motorola, alignment of the 
Bravo can be achieved with an ac 
millivoltmeter when subjected to an “on- 
frequency” signal. As I adjusted the output 
level of the Ramsey Com 3, there were 
times when the millivoltmeter responded 


1.5k. 


TOMI 
ONPAGER ONPAGER 


TOAG 
VOLTMETER 


“REMOVE 

2.6nH FOR USE 
WITH ‘IFFER’ 

1.2,H 

0.29uH 


TO GROUND 


IFFER's input. 


Figure 1. To use the IFFER with the RTL-1005 test fixture, remove the 
20mH choke across the output. Otherwise, the inductor swamps the 
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MHz), 
Be é or 99 eae capability with:Scar | 
J Built-in CTCSS-& DCS 
+. Extremely easy, user friendly operation’ 


SU Series Mobiles: (above) 
& 40 watts power VHE (150-174 MHz) 
25 watts power UHF (450-482 MHz) 
& 6channel capability with pre-set squelch 
2 Built-in CTCSS, DCS & Two Tone Sequential 


Portables: (above) 
power VHF (150-174 MHz), 
A watts power UHF (450-512 MHz) 
4. 6 channel capability without scan: 
A Built-in CTESS, DCS and Two-Tone Sequential — 
Great for Talk-Back Paging applications 


16 chann 
in CFCSS and a full function keypad for 
ode/decode and pr le ANI 
nomic shapé 


cS) i7-Records street 


UM Tndianapolis; IN.46226: 


1-800-821-2900 
(Bion anace commany 


Bridges 
Low Cost Swept SWR 


RLB15O bridges can be used with spectrum 
analyzer/tracking generator or service monitor for 
swept SWR measurements. This technique sim- 


lifies tuning of antennas, cavities, duplexers, 
isolators and many other RF devices. They also 
can be used for cable insertion loss and imped- 


ance measurements 
Eagle® bridges have high directivity, five watt 


power rating and built-in termination, 


Model 
RLBISON3B 
RLBISON3C 53-1300 $425.00 


RLBISONSA 5-3000 $579.00 
FREE application note: “High Performance 
VSWR Measurements”. Call and ask for it! 


Catalogue covers bridges, cable sets and other 
useful equipment. 


‘*HGEE 


P.O. Box 9446 (316) 26: 
Wichita, KS. 67277 Fax: (316) 265. 


Freq MHz 
3-1000 


Price 
389.000 
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Photo 2. Adjust the RTL-1005 test fixtures probes across test point M1 and ground on a Bravo 


pager. 
smoothly, and other times when it jumped 
all over the place. 

We had not built the shielded room yet, 
and I was certain that signals from nearby 
paging transmitters were interfering with 
the pager test measurements. (See Part | in 
the January issue for information about 
building the do-it-yourself shielded room.) 

Test point M1 is at the input of a 455kHz 
intermediate frequency (IF) amplifier, and 
it is isolated by a ceramic filter. To be able 
to differentiate between the signal from the 
signal generator and signals from the on- 
frequency paging transmitters, I use an 
extemal 455kHz IF strip followed by an 


audio detector and audio frequency (AF) 
power amplifier. By connecting an oscillo- 
scope across the loudspeaker, I can see and 
hear when the pager is properly tuned, 

To find a suitable IF strip, 1 experi- 
mented with a transistor AM radio. These 
radios are plentiful, and the part with a 
455kHz IF amplifier, an audio detector 
and an AF amplifier forms about 4/s of the 
radio. 

Standard transistor radios have a con- 
verter that feeds two IF stages at 455kHz. 
Coupling from MI on the pager through 
the radiation test fixture to a point in the 
IF of an external radio provides several 


Geographic Signal Coverage 
At Your Fingertips. 


Introducing the STI-9000, a simple, cost-effective system 
that measures signal coverage for: 
Cellular, Paging, Broadcast & Mobile Radio. 


The STI-9000 offers: 


* Mobile Touch-Screen Control 


* Instant Signal Coverage Contour Plots 
* Real-Time Measurements Display 


* State-of-the-Art GPS Accuracy 


ST 


For more information, 
contact Bill Peek at 


503-591-5986 


Survey 
Technologies 


Incorporated 


SURVEY TECHNOLOGIES, INC. + 17980 SW SHADYPEAK * BEAVERTON, OREGON 97007 « FAX: 503-591-5986 _| 
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ystems, you cannot afford to settle HELIAX 
Ss than the best coaxial cable assembly : . 

Why you have to "Ask for HELiax” _-«(S. @ Fegistered 


trademark 
able; only HELIAX coaxial cable 
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annels and higher average power a 
Outer conductor combines both Corporation. 
ity to accommodate the tightest So if it's not 


yith Andrew premium perfor- from Andrew, 
ictors, HELIAX coaxial cable 

blies optimize electrical and _ it's not the best 
anical performance, protecting é 
against EMI-RMI interference coaxial cable 


and intermodulation. : By 
in the business. 


jur Customer Support Center 
fax us at 1-800-349-5444. 
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at the external IF strip. (See Figure 2 to the 
left.) 

With the IFFER in place, the 20mH 
choke across the output of the RTL-1005 
is removed. This inductor swamps the in- 
put to the IFFER and just gets in the way 
A 330pF capacitor is tied to the primary 
side of the converter in the AM radio, and 
the radio is tuned to any unused frequency 
in the broadcast band. 

With the IFFER, pager alignment is 
vastly improved. Standard Sinadder tech- 
niques of using a 3.5kHz-deviated 1kHz 
tone on the selected frequency are suffi 
cient. Unless you have a shielded room 
such as the one described in Part | of this 

series, on-frequency “rattling” by nearby 
Tavemeatwour | paging transmitters will upset any align- 
ment attempt. There is no uncertainty as to 
the cause of erratic meter readings when 
using the IFFER; you can both see and 
hear the interference. 


Figure 2. The IFFER is an AM transistor radio's intermediate frequency (IF) strip. A 330pF capacitor Acknowledgement 

(marked with an asterisk) is tied to the primary side of the AM radio's converter, and the radio is 

tuned to any unused frequency. I would like to thank J.H. Kim. owner of JJ 
South Houston, TX, and co-workers 


advantages. Second, the signal at M1 is sufficiently Raymond, Tim and Pete, for their help with this 
First, the AM radio continues to operate strong to be transported easily over three project 


as an AM radio feet of RG-58 coaxial cable and translated a) 


WHEN TRAGEDY STRIRES, LACK OF 
COMMUNICATION IS A REAL DISASTER 


Whether it's co-ordinating 
Search and Rescue teams or 
dealing with ground relief support 
groups, a portable communi- 
Cations system is an absolute 
Priority in times of emergency. 

The Tait Portable Repeater 
Station has been designed to 
put into action immediately, 
effectively. Light, robust and 
‘showerproof, the Portable 
Repeater Station can handle a 
network of mobile and handheld 
radio transmissions in the most 
remote of terrain. 

Wherever life is in danger, the 

Tait Portable Repeater 
Station brings the 
promise of help. 


Tait Electronics U.S.A. Inc 


9434 Cid Katy 
Phone (1) 


Need a "Quote" 
on an Interconnect? 


"After we install a Zetron 
interconnect, we don't have any 
failure problems. Zetron 
interconnects just keep on 


“We certainly have used a lot of 
interconnects over the years. I 
would state that, as a rule, the 
Zetron products work perfectly. 


"The customer service is 
excellent. I would say it's tops in 
the industry. The interconnects 
are very programmable, 


working." The back-up is fabulous." adaptable to customers’ needs. 
-- Bruce Vandenbos, B&L Comm. -~- Roger Combs, Frontier Radio That's why we keep using them.” 
Platte SD Las Vegas NV ~ Dennis Korkowski, Brandon Comm, 


"The service that we receive from 

Zetron is second to none, If every 

company were as good about 

helping us as Zetron is, it would 

make my job a lot easier.” 

- Chris Young, West Tennessee Comm. 
Dyersburg TN 


"They're reliable. That's it ina 
nutshell. You can count on them. 
And the after-sales support is 
excellent.” 


~ Dave Tubergen, T&W Electronics 
Grand Rapids MI 


Brandon MN 


“You put them in and forget 
about them. We don't have any 
technical problems with Zetron 
interconnects.” 


— Jim Reed, Ark Valley Comm. 
Wichita KS 


Just let us know how many you need. 


ZETRON 


Model 30 
WORLDPATCH 
A low-cost, single-user 
interconnect. 


Model 45B 
Z-PATCH 
A multi-user interconnect with 
selective signaling formats and 
call accounting. 


Zetron, Inc, 12335 134th Ct. N.E. Redmond WA 98052 Phone: (206) 820-6363 Fax: (206) 820-7031 


ZETRON) 


Model 35A 
MICROCONNECT 
A highly programmable, single- 
user interconnect for custom 
installations. 


Mode! 48B 
REPEATER MANAGER 
A multi-user interconnect and 


community tone panel and more. 
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ABB REPEATER MANAGER 


New! 
DEADBOLT 
Zetron's phone-line surge 
arrestor for superlative 
lightning protection. 


Circuit mods improve 
satellite receiver system 


Applying ‘jamming’ and ‘anti-jamming’ theory and ‘wanted’ and ‘unwanted’ 
signal concepts to public safety radio satellite receiver-comparator 


wide-area coverage systems helps to improve quality and reliabili 


SQM1 AND SQM2 
INITIALLY EQUAL. 


EITHER ONE COULD 
BE SELECTED. 


THE VOICE SIGNAL 
MODULATES THE 
NOISE SIGNAL AT 

THE NOISE DETECTOR 
OUTPUT. 


SQM 2 MAY BE 
SELECTED FIRST 
AND LOCKED. 


UN-MODULATED 
CARRIER SHOWN, 


THE ANTIJAM 
ENHANCED SQMs. 


‘SQM 11S SELECTED 
AND STAYS 
‘SELECTED DURING 
A CONVERSATION. 


‘L1L__ oversHoor into saTURATION 


samt 


i + 
SoMa SoMt 
SeLecTeD f seLectep 
VOTE SWITCHES FROM SQM 270 SOM 1 


TL unsouetcn oetay 


Fowcianiliteilllainss 


soM1 


Representative graphs of the Motorola signal quality module mode! TBN6091B noise detector 


ouputs show the effect of the original circuitry and of the modified circuitry. 


By Carl Ebinger 


Wide-area radio systems sometimes rely 
on a remote receiver and repeater network 
to improve communications. 

To put it simply, satellite receivers are 
connected to a voter that electronically 
indicates the relative quality of received 
signals. A comparator selects the best sig- 
nal and routes it to the operator. 

The Dade County, FL, emergency medi- 
cal service (EMS) uses 17 satellite receiv- 
ers in three districts to cover the county’s 
2,000 square miles 

Each district has a repeater, and repeat- 
ers are selected automatically by the mas- 
ter comparator. 

Despite the use of 17 receivers and three 
repeaters, communications on the county’s 
10 medical communications (MEDCOM) 
radio channels were poor and unreliable. 

The fire department requested help in 
improving the rescue vehicle-to-hospital 
radio transmission quality and reliability, 

The following information describes 
how and why my analytical approach and 
circuit problem-solving design ideas were 
applied to resolve the comparator’s sig- 
nal-selection difficulties, and how they 
were related to the poor quality and reli- 
ability of communications on the 
MEDCOM channels. 


Signal comparator 

The Motorola Spectra Tac model 
T1786A comparator Ss erratic signal 
selection errors having to do with phase 
relationships among model TRN6091A 
signal quality module (SQM) audio inputs. 


Ebinger is a radio technician with Dade County, 
FL. His experience includes transistor circuit 
designing. For 13 years, he worked as an engi- 
neering technician assigned to military and 
NASA projects at research and development 
laboratories in Boston and Los Angeles. 


———— SS 
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IC-H28 


VHF Transceiver 


ICOM presents the smallest 
Intrinsically Safe portable tough 
enough for use in industrial 
environments— without sacrificing 
functionality. 

Small size by itself is no benefit 
if you can't see or use the controls in 
real life. We made the U28/H28 small 
on the outside, but the controls are 
big and the functions accessible, even 
with gloves on. 

The U28/H28 has the full 
Factory Mutual IS rating, and meets 
MIL 810C/D specifications, We put in 
the safety and ruggedness industrial 
users need. 


« Full Sw power when you need it 

« | or 2w for extra battery life 

Weather, dust and atmosphere- 
resistant case 

e 16 fully programmable channels 

« Full bandwidth operation 

PC programmable 

« 2 internal expansion slots 

Optional DTMF keyboard 

Optional speaker/microphone 

Optional encoder units 


information call = 


IC-U28 


UHF Transceiver 
\ 
S j 


ICOM Ametica, ne, 2360486 Ave. NE 
Bellevue, WA 98004 

bi dotyaien Miicow ces sprtcartyecsed CC 
bi dotyaien Riicom ides sgntcariy ecaea CC wy 
\Ghonekming spiioa enasor UzBSS3 = 
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Moreover, the audio signal can signifi- 
cantly degrade the comparator's signal se- 
lection accuracy, stability and reliability 
because of the SQM voice circuit selectiv- 
ity characteristics, 

Because the defect is in the system de- 
sign, manufacturers’ consultants who con- 
ducted an evaluation of 10 channels sub- 
mitted a report stating that no major de- 
fects in the setup of the system were found, 
nor were there any problems with the 


It's 


preventive maintenance. 

Only a few minor level-adjustment er- 
rors were found in some of the channels, 
and the calibration was accurate for most 
of the channels. The less-than-satisfactory 
performance of all 10 channels at the time 
of the evaluation, and for many prior years, 
could not be explained. 


In-house evaluation 
My first step was to examine and ana- 


o'clock, 


Eiday afternoon. 


Do you know 

where your 
digital pages are? 
DATANET KNOWS 


Datanet captures, logs, analyzes 


and displays information related to 


on-the-air performance of your 
digital paging channels. 


You get a snapshot of every batch 
showing air time efficiency and 


queue lime on a continuous basis. 


Information is reported statistically 
and graphically. Know where your 


pages are around the clock with 
Datanet from TGA 


Redefining the art of electronic messaging 


TGA 


Systems, Inc. 


800-998-TGA1 


404-441-2100 
FAX 449-7740, 


Suite 150 
3100 Medlock Bridge Road 
Norcross, Georgia 30071 
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lyze the SQM noise and voice circuitry 
signal waveform interactions and to evalu- 
ate and diagnose the causes of the perplex- 
ing signal selection faults that were uncov- 
ered when the comparator was operated in 
the unlocked mode. 

The 10 MEDCOM channels require 200 
SQMs, 20 per channel. Seventeen SQMs 
are in three subcomparator groups, and 
three SQMs are in the master comparator. 

The solution was to invent a simple, in- 
expensive, operationally superior circuit 
design based on passive components 
that eliminate illogical voting and vote- 
switching in and out of noisy signals, sig- 
nal chopping and reception that cuts out 
during a mobile transmission. 


Some jamming sources 


© External—intentional enemy action. 
0 External—unintentional friendly users. 


C1 Internal—unwanted signal-mixing in a re- 
celver, producing unreadable output. 


This circuit pioneers the use of the time- 
domain mode to apply a dynamic, band- 
width-narrowing attenuation to the voice 
signal circuit to improve the isolation be- 
tween voice and noise signals greatly so 
the voice signal cannot interfere with noise 
detection. 

Quite often, paramedic radio transmis- 
sions to the dispatcher, field units and 
hospital emergency room could not be 
understood because reception cut in and 
out or because of high background noise or 
static bursts that interrupted the message. 

Typically, paramedics often were asked 
to repeat their messages, especially criti- 
cal information such as the medication 
names and doses and the estimated time of 
arrival. If the paramedics and others were 
unable to communicate on the channel 
selected, one of them would request that 
the dispatcher assign them a new channel, 

Watching the equipment operate during 
such episodes, I noticed a correlation in 
the unlocked master comparator’s unpre- 
dictable, random switching between noisy 
and quiet sites during the conversation, 
This switching was not as noticeable with 
an unmodulated carrier, 

Measurements made during mobile 
transmissions revealed that the compara- 
tor made illogical signal selection choices 


whether in the locked or unlocked mode, 
In addition, the initial vote selection was 
inconsistent—the comparator did not al- 
ways choose the signal with the lowest 
noise, even when there was a steady, non- 
fading signal from a fixed-tower antenna. 

Monitoring the comparator and measur- 


Nobody serves the territory 
like Meridian. 


From the Mexican border to Santa Maria, Meridian has Southern California covered in 
sites and service. 

Our locations are among the most sought after sites in the land. Important features such 
as stand-by power, air conditioning, security, and all-encompassing maintenance programs 
are there for the pickens. Many offer conventional and trunked community repeaters, with 
engineered and combined antenna systems to boot. 

This kind of coverage combined with our down home way of doing business has been a 
family tradition since 1956. And as Meridian continues to grow — adding new sites and 
capabilities — you can rest easy knowing Rich and Jack Reichler are here to help. Just call 
our new toll free number, (800) 400-SITE. F 55 ‘ 

We're on your side partner! Great sites, great service, since 1956. 


Meridian Communications 


23501 Park Sorrento, Suite 213A, Calabasas, CA 91302-1355 
(818) 888-7000 © (800)400-SITE (7483) © Fax (818) 888-2857 
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BEFORE MODIFICATION AFTER THE MODIFICATIONS 


INPUT TO THE MASTER COMPARATOR SOM 


IF THE RECEIVER REPEATEDLY UNSQUELCHES AND RE-SQUELCHES 
(AS HAPPENS WITH A WEAK SIGNAL), THE COMPARATOR MAY 
SELECT THIS SITE DUE TO THE LONG QUIET PERIODS. 


SECONDARY Le SECONDARY UNE 
ORVER ‘OrIvER 


ue 4 
INSTALLED stale 


20m 
START OF THE SECOND, 


tT F ry 


coms. 


STARTOFTHE SECOND STARTOF THE oysrom UNBGUELCH OF 
RECEIVER UNSQUELCHED —UNSQUELCHING OF THE ——_—STATUB TONE 
worse Tamere THE RECEIVER 
Lack oF STATUS ToHE necerven 
MEANS Ts STE sour 
IS ETLUAVARAULE swiTCHING 
TOME VOTED ON NOE 


Representative graphs of the secondary line driver outputs before and after anti-jamming modifications are installed show how repeated squelching 
and unsquelching during weak-signal reception affect receiver voting. 


ing the SQM signal processing circuits re- after the lowest-noise signal already had _ selection-and-rejection process. 

vealed a seemingly random selection of _ been selected. 

noisy, unwanted signals. Sometimes, the My conclusion was that most ofthe poor A technology transfer 

wanted lowest-noise signal was forcibly system performance symptoms correlated Experience designing radio circuits for 
rejected in favor of a noisy signal even with errors in the comparator signal- airborne, spread-spectrum, secure commu- 


Auto-Trac's Fleetservice System is your map to success. 


Auto-Trac's Fleetservice System gives you a Progress from the 20th to the 21st Century 
cost effective leading-edge solution for all with Auto-Trac! 
vehicle tracking applications. The Fleetservice 


System incorporates the latest in GPS tech- For more information or an evaluation of 
nology, two-way data communications and your requirements call (214) 480-8145 or 
computerized graphic mapping to improve fax (214) 907-2292 

your fleet planning, dispatching, tracking and ~ — 

safety. The computerized maps display each vehicle's eat? F222 
location and status so you can act quickly and 9330 LBJ Freeway 
accurately to various situations. The Fleetservice Suite 380 
System gives you precise information in an instant. Dallas, TX 75243 
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CHANNEL 


‘ss i 


MiDLAN D® 


SY IN-rTEeCH XTR 


1 


SQUELCH 


Think of it as a mobile “workstation” 
that delivers everything on the menu. 


formance 


All the essentials you need to get the most 
from your system. Excellent Tx/Rx specs in 
lowband, VHF, UHF and 800 MHz models 
22 or 99 channels. Up to 110 Watts. 10 Watt 
external audio. TOT. BCLO. 41 tone and 83 
digital squelch codes. Fast 40 channels/ 
second priority scan 


=a 
¢ 


~~ These compact radios give you exceptiona 
operational flexibility with a broad range of 
options, accessories and programming 
choices. Repeater talk-around for direct 
Mobile-to-mobile communications. Bi 
modem optimizes data communications. no 
extra boxes. High- 
security scrambling 
Practically any digital 
and/or analog signaling 
and selective calling 


a 


To lear more about how the 
XTRordinary Syn-Tech XTR radios 
can improve your operations, 
ask for this free brochure today! 


formats you need, including OTMF/ANI 
Voice storage/message relay acts as a 
“mobile answering machine: range extender 
for portable radios, or both. Plus both 
programmable conventional and software 
trunking capability. 12.5 kHz channel kits, too. 


User Friendly Operation 
Sa} 


 syn-Tech XTR radios are easy to use. Over 
20 logical control panel options to exactly 
match your system requirements and the 
fadio options you choose. Even dual 
controls. 


Durability 


‘© All models have rugged die-cast chassis 
and meet U.S. military specs for 
shock & vibration (MIL 810C/D), 
MIL SPEC protection against 
salt-fog. rain and dust also 
available 
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Reliability 
i 


j 

© Projected failure-free service lite is an aver. 
age of over 20 years of regular 40-hour work 
weeks per unit 


 Syn-Tech XTR radios deliver that rare com- 
bination of essential performance features. 
versatility, quality and reliability at reason- 
able cost. Backed by Midland’s nationwide 
Sales & Service network, and responsive 
factory technical support when you need it 


1-800/MIDLAND 
Ext. 1690 


© 1993 Migland Imematonal Corporation 


Get More 
BEEP 
For Your 
Buck! 


With Refurbished Pagers 
From Natcom 


f 


* Bravo, ‘BPR, NEC and other 
brands available. 

© Tone only, tone/voice, digital) and 
alphanumeric displays. 

* Available in Low Band, VHF, 
UHF, 900MHz. 

* 90 day guarantee on all electrical 


© Quantity discounts available. 


Call Natcom today. Let us show you all that we 
have to offer. Ask about our complete repair 
services for your existing pagers through our 
subsidiary Kern Pager ir. 


ae ns a 
1-601-360-0087 


[ee ar 
1-800-844-8287 
834 Foley Street Jackson, MS 39202 
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nications and for an ant 
destruct receiver for the NASA Saturn 
rocket led me to consider the possibility 
that internal signal-jamming might be re- 
sponsible for the comparator's improper 
signal selections and instability. 

Any radio receiver is susceptible to ex- 
ternal and internal interference and can be 
jammed intentionally (as by an enemy), 
unintentionally (as by an open mic or by a 
distant co-channel or nearby adjacent chan- 
nel user) or by internal signal-mixing in- 
terference (self-jamming). 

After input signal measurements ruled 
out all potential outside reasons why the 
comparator might scramble the signal- 
selection process, I began to think of the 
problem in the context of internal signal- 
Jamming. 

For analytical purposes, the entire 17- 
site satellite receiver network, intercon- 
necting microwave links, three subcom- 
parators and one master comparator were 
considered as one integrated radio receiver 
having one audio output and a space- 
diversity antenna system. 

If some shortcoming or limitation in one 
of the comparator plug-in modules could 
be verified and identified, the problem 
might be resolved by designing some kind 
of jamming protection into the deficient 
circuit 

Efforts focused on pinpointing the faults 
that seemed to lic in the SQM circuitry to 
determine why the comparator was not 
consistently accurate in the unlocked mode 
and to effectively select, hold, tr: or 
lock onto the lowest-noise signal available. 

SQM measurements revealed a signal 
interaction that could make the compara- 
tor vulnerable to self-induced jamming due 
to the following causes: 

1. Poor noise-detector noise-discrimina: 
tion capability 

2. Poor voice circuit passband selec- 
tivity 

3. Excessively fast noise-detector re- 
sponse. 

4, Sensitivity to audio phase relation- 
ships at the SQM inputs. 

5. The lock option mode selected 

6. Marginal noise-detector sensitivity. 


Noisy signal selection 

The comparator does not always select 
the lowest-noise signal available and can- 
not be left to operate unattended in the 
unlocked mode because it may switch-vore 
in and out of noisy signal sites during a 
conversation. 

When the comparator is set to the lock- 
for-the-duration-of-the-conversation 
mode, there is a significant probability that 
the initial vote will select a noisy site, and 
then the selection remains with that site. 


The FM LAM- 1600S The color CRT displays all information necessary to test an 


RF transmitter or receiver. Keystrokes are kept to a minimum 


combines a large by the extensive use of “soft keys”. The user can even select 


the colors to be displayed from a 16 color palette. The result is 
color CRT and a level of operator convenience never before encountered ina 
multiprocessor perce monies 


The RF system of the new FM/AM-1600S provides excellent 
control to provide spectral purity along with FM, AM and ©M capabilities. The 
instrument's independent RF Generator and Receiver allow 
maximum frequency pltsats to 1 GHz for applications such as cross-band 
performance and repeater tests and RF injection while signal tracing a receiver 
front-end and I.F 
ease of use. The digitized Spectrum Analyzer provides scan widths from 
1 kHz/div to full scan, plus store, recall, compare and peak hold 
trace modes. Log scales of 10 or 2 dB/div and amplitude units 
scaled in dBm, dBUV, dBmvV, dBV or dBuW. 
Additional unique features include Tracking Generator; 
digitized 1 MHz Oscilloscope; 2 AF Function Generators; Bit 
Error Rate (BER) Meter and multiprotocol Data Communications 
Generator; Power Meter with extended dynamic range of 
0.2 mW to 200W/; “store” and “recall” of front panel setups; 
RS-232C, lEEE 488.2-1987, SCS! (ANSI X3.131-1986) and EGA 
interfaces. 
Experience the ultimate Radio Communications Service 
Monitor. Contact IFR Systems, Inc. or 


ere your local IFR representative. 
be voce 92, 

be ever, 2 

CB PVE! 
CSECCCEE: 
BECeERL 
ECEPPED FP 


Radio Communications 
Service Monitors by: 


Innovative Accom, 
in Design 
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BEFORE MODIFICATION 
THE ORIGINAL MOTOROLA MEOCOM MASTER SOMs 


THE WEAK NORTH SIGNAL SHOWN INTERMITTENTLY 
BREAKING SQUELCH, 


‘STATUS TONE RE-ENABLED 


AFTER THE MODIFICATIONS 


THE Av MODIFIED MEDCOM MASTER SOMs 


STATUS TONE RE-ENABLED 


we ae 


CENTRAL =v 


Ww pt 


‘s0oms, s00ms, 
AS SHOWN, IT IS POSSIBLE FOR NORTH To BE 


‘TEMPORARILY SELECTEO DURING THE 500mS 
TIME PERIOD, 


‘90m 


THE WEAK NORTH SIGNAL IS SHOWN INTERMITTENTLY 
BREAKING SQUELCH. 


‘AS SHOWN, NORTH WOULD NEVER BE 
SELECT 


Representative graphs of signal quality module pin 18 outputs before and after modification show how the anti-jamming circuitry eliminates the 


selection of a weak signal that intermittently breaks the squelch. 


UW the comparator is set to the wilocked is made because each time a receiver cycles with short bursts of reeviver noise 


mode, it may change its selection to a noisy 


squelch closes, the status tone is delayed = may average our as though the noisy sig- 


site whenever a weak signal breaks in and $50 milliseconds before being re-enabled. nal were the lowest-noise signal. 
out of squelch, This unfortunate selection With this lengthy delay. multiple squelch SQM waveform measurements showed 


Record every word 
automatically... 

be able to prove who 
said what and when. 


Today's legal environment requires precise 
documentation. Use Omnicron Voice Logging 
Recorders to record your Important telephone 
and two-way radio conversations. They provide 
Immediate review plus a tape to store for future 
reference... the sensible way... at a sensible price. 


SAVE YOUR BUSINESS 


{Easy installation # Automatic 
Voice activation 582.8, or 16 
hours of solid talk time on each 
standard audio cassette tape 
@ Fail safe alarms monitor tape 
movement to prevent errors 

@ Talking Time Clock repeats the 
time and date on optional time 
tack [ Full ine of accessories - 
transcribers, tapes, sequencers, 


@ Immediate delivery Service 


phone couplers, radio cables, etc. 


O assertion 
MNICRON 22:2 

Ba Semmes 
Buf ELECTRONICS [2:52 
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ides for you! 
We're working uP 


We stock more 
quality top-grain 
leather cases 
than anyone else 
in the Industry. 


Our manufacturing 

techniques match 

the advanced 

specifications of the 

latest in Portable 

Radio, Pager or 

Cellular models. 

@ Immediate delivery from large inventory. 
@ Two day delivery on set up orders. 

®@ Logo imprinting. m@ Low pricing. 


If you're not getting this kind of service 
..call today. 


Your one-call supplier BEE Electronics, Inc. 


for Hard Protection 2655 Gardner Road. Broadview. IL. 60153 
and Soft Leather Cases. Toll Free:800/336-3115 Fax:800/345-2091 
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CONTRARY TO A POPULAR MISCONCEPTION... 


THE MICROLINK LINK 20 SERIES TRANSMITTER 
CONTROLLERS ARE ALIVE AND WELL! 


NEW AND IMPROVED! 


LINK 20TX Digital 
Simulcast Controller 
* Full simuleast control of any 
‘iuinber of transmitters using 
high speed digital control 
Optional individual addressing 
of up to 256 separate 
transmitters 
te interfuce For paging 
terminal addressing Tor thos 
terminals so equipped (Zoning) 


Both analog and digital mana 
test mode 


Standard ruck mount 


Support of all industry standard 
paging formats 


* Power and frequency select 


LINK 20PX Digital 


Transmitter Controller 
Single board plug-in card 
compatible with the Motorola 
PURCT™ und MICOR trunsmitier 
exciter shells 
Converts PURC transmitters from 
analog control (ie., PURC) 
digital control (LINK 20X format) 
Pall control with 256 
individual auldresses standard 
All-Call address tor simulcast 
applications. 
Digital phase delay selectable on 
the board 
ts all ince 
formats 


file with wireline satellite 
or RF control links. 


TM — PURC is a trulemark of Motorola 


LINK 20RX Digital 


LINK 20GX Digital 


Transmitter Controller Transmitter Controller 


© Convenient rick mount 
ion compatible with 
brand of transmitter 


application 
Supports all industry standard 


formats (both analog and. 


unpatible with wireline 
RE control links 


pt front panel 
indicators and displays 


Analog and diital phase delay 


Single board plug-in card 
compatible with Glenayre Series 
90 transmitter exciter shelf 
<ontcol with 256 
andard 
All-Call address for simuleast 
applications 
Digital phase delay optionally 
selectable on the bourd 
Supports all industey standard 
paging formats (both analog and 
digital) 
Computible with wireline satellite 
of RF control Tinks 
Convenient tront panel indicators 
and displays wath transmitter 
manual key switch 


Paging Products International, Inc. 


9829 Telephone Road - Houston, Texas - 77075 
1-800-628-3910 - Phone: (713)991-4930 - FAX: (713) 991-4948 
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that the noise-detector output contained 
some of the voice signal because of insuf- 
ficient lowpass filtering in the voice-pro- 
cessing circuit and insufficient highpass 
filtering in the noise circuit. 

Vote-switching induced by modulation 
on the selected signal occurs when voice- 
signal components enter the noise-<detector 
circuit, allowing « portion of the voice sig- 
nal to be processed falsely as noise. 

This problem would not be as pro- 


nounced if the audio signals at all SQM 
inputs were nearly in phase. The worst case 
is with a 180° phase difference. Then, the 
audio signal adds or subtracts from the 
noise signal with the maximum detrimen- 
tal effect by generating false hig! 
and low-noise outputs that force a false 
signal selection switch or a voting error. 
For example, assume that the lowest- 
noise signal with a voice peak is applied to 
SQM 1 input and that this signal is com- 
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pared to a noisier SQM 2 input where the 
voice signal is 180° out of phase at maxi- 
mum negative voltage. 

At this moment, SQM 2 might be se- 
lected because the voice signal has mixed 
with the noise signal and subtracts from it, 
resulting in a false low-noise output, At 
SQM I, the voice signal mixes with the 
noise signal and adds to it, generating a 
false high-noise output that is rejected by 
the comparator. 

Voice components randomly take com- 
mand of the noise-detector and interfere 
with its noise-processing function when- 
ever they are large enough to overwhelm 
the noise signal and the 2dB locking fac- 
tor. This phenomenon frequently forces the 
comparator to re-select to another SQM. 

A symptom of this problem is that the 
voted site seems to bounce around during 
a conversation in the unlocked mode. Even 
the 2dB locking factor cannot control the 


The cause of the quality 
degradation resulting 
from this involuntary 

random switching of the 
selected vote can be 
interpreted as signal 

jamming. 


problem. This random scrambling of the 
signal selection has a serious jamming ef- 
fect on the entire system, 

The cause of the quality degradation 
resulting from this involuntary random 
switching of the selected vote can be inter- 
preted as signal jamming. I results from 
the wanted audio signal interfering with 
the selected signal by amplitude-modulat- 
ing the associated noise-detector, thus forc- 
ing the comparator to select some un- 
wanted signal before re-selecting to the 
wanted signal 

Masking the problem by operating the 
system in the lock-for-the-duration-of-the- 
conversation mode is not the solution be- 
cause the initial comparator vote may not 
select the lowest-noise signal available 
and, once having made an incorrect initial 
selection, it cannot re-select to a lower- 
noise signal. 

Signal recognition and acquisition based 
on the true noise levels at the SQM inputs 
is unreliable and unrepeatable under these 


David Sharp 

Vice President, Operations 
The Virgin Islands 
Telephone Company 
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circumstances. The satellite receiver net- 
work is randomly jammed, and the com- 
parator signal-selection process is dis- 
rupted by the wanted voice signal that was 
supposed to be captured and recovered, 


Noise-detector response 

Another factor influences the compara- 
tor signal-selection process. 

Whenever the receiver unsquelches, the 
SQM noise-detector’s excessively fast re- 
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° Ear & Throat Mics 
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sponse forces the detector into a saturated, 
non-linear state. 

Even though this condition is transitory, 
it can result in many SQMs momentarily 
presenting a false lowest-noise-possible 
state to the comparator, and any one of 
them could be selected randomly as a vote, 
with the possibility that the lowest-noise 
signal may not be selected. 

The master comparator’s stability in 
staying with the actual lowest-noise 
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signal was improved greatly by removing 
jumper JU-6 from the sub-comparators* 
secondary line driver modules’ printed cir- 
cuit boards and installing jumper JU-5 in- 
stead. This change shortens the status tone 
enable delay from 550 milliseconds to 90 
milliseconds to reduce the SQM noise- 
detector false low-noise inputs when 
weak signals are received, 


Circuit development 

Next came exploratory circuit develop- 
ment with active and passive design modi- 
fications to the SQM circuits. 

The comparator signal selection accu- 
racy and repeatability needed to be im- 
proved by eliminating the SQM noise de~ 
tector overshoot and the voice signal inter- 
ference. The goal was to obtain the best 
possible accuracy in unconditionally se- 
lecting and tracking as a vote the wanted 
lowest-noise signal available and to reject 
as a vote all other unwanted noisier 
signals, 

The comparator was set in the unlocked 
mode by removing the command module 
jumper JU-11. Removing this jumper 
causes a loss of the lock during telemetry 
transmissions. To restore lock during the 
telemetry function while keeping the com- 
parator unlocked during other periods, in- 
stall a diode with its cathode connected to 
pin 13 and its anode connected to pin 7 of 
the command module. 

With original SQM circuitry's limita- 
tions having been defined, an effort was 
made to push the state of the urt in com- 
parator signal selection accuracy und sta- 
bility by narrowing the voice-signal pa 
band to reduce the noise-detector interfer- 
ence, and to make the improvement inex- 
pensively and with minimum component 
changes. 

A two-transistor active circuit proved 
quite successful but too complicated to 
install. 


Time-domain circuit 
3ventually, one exploratory SQM cir- 
cuit yielded a significant 33dB increase in 
the suppression of the voice signal at the 
noise-detector input, The circuit uses a 
unique scheme, operating in the time- 
domain mode, rather than in the frequency- 
domain mode, to introduce a dynamic, 
automatic bandwidth reduction to the 
voice-signal circuit that effectively attenu- 
ates the voice-signal spectrum, 
Narrowing the voice-circuit bandwidth 
further isolates noise from the voice sig- 
nal. This narrowing inhibits voice interfer- 
ence to the noise-detector by not allowil 
the detector to respond to voice signals, 
and it enables interference-free noise de- 
lection. The purpose of this modification 
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Table 1—The Motorola signal quality module 
characteristics measurements. 


noise detector 


Noise detector dynamic voice rejection: 


(1) Standard (SP) version .... 


(2) Anti-jamming modified version 


Noise detector noise gain: 
(1) Standard (SP) version .... 


(2) Anti-jamming modified version 


OdB 
~33dB 


+27dB 
+37dB 


Noise detector 1kHz CW tone suppression: 


(1) Standard (SP) version 


(2) Anti-jamming modified version 


22dB 
—22dB 


is to inject additional stability into the sig- 
nal selection-and-holding process. 

To increase the signal selection accu- 
racy and resolution, the SQM noise circuit 
was modified to increase its gain by 10dB. 

The research and development effort 
eliminated the jamming effects of com- 
parator voice-induced vote-switching and 
stopped the noise-detector from overshoot- 
ing into saturation. With the modifications, 
the comparator operates correctly in the 


unlocked mode, and the signal selections 
are smooth, accurate, stable 

Tightening the SQM’s voic 
lectivity has resulted in a t 
superior, jam-resistant comparator signal- 
selection process, a process that is the 
heart of a satellite receiver system and 
that determines the system performance 
characteristics. 

With the changes, the comparator now 
achieves a much higher degree of accuracy 


in acquiring, holding and tracking the 
wanted lowest-noise signal available than 
previously was obtainable. This fine per- 
formance on the part of the comparator is 
enhanced by its increased ability to reject 
all other noisier unwanted signals. 

Since its operational deployment in 
1989, this engineering design improve- 
ment has greatly enhanced the clarity, re- 
liability, quality assurance and efficiency 
of communications between the rescue 
vehicle paramedics and hospital emer- 
gency rooms. 

Upgrading the satellite receiver com- 
parator performance was a quality im- 
provement accomplished solely by correct- 
ing errors that were being made in select- 
ing of the audio signal recovered from the 
four comparators in a MEDCOM channel. 

The project was accomplished by work- 
ing on the job and at home, It required 
eight months to complete, and the modifi- 
cations were made for a material cost of 
fess than 25 cents per SOM. 

In 1990, the innovation was put in use to 
upgrade the quality of the fire department 
tactical radio channel, a system with a 
combination of 27 General Electric receiv- 
ers and Motorola SQMs. 
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between any 0wo ports, This second for- 
mula gives the theoretical insertion loss: 
the actual insertion loss is higher because 
of imperfections 

For the three-port (Iwo-way) combiner- 
spliter shown in Figure 2, the resistance 
value (for each resistor) is 16.72. The loss 
between any two ports is 6.02dB 

Figure 3 on page 8 shows the design of 
a resistive four-port (three-way) combiner- 
splitter that might be used in the setup 
shown in Figure 1B, Calculations for the 
resistance value and loss figures are shown 
in the figure. 

Advantages of 
splitter networks include their simplicity 
mn and ease of construction in the 
shop. Another advantage of resistive net- 
works is that they operate at frequencies as 
low as de. They even can be checked for 
accuracy with a de voltage 

For example, the three-way combiner in 
Figure 3 can be checked by terminating 
three of the ports with a 50. termination 
and then applying 3Vde across the open 
port tly 1Vde should be measured at 
each of the terminated ports, representing 
a 9.5dB loss. 


resistive combiner 


dvantages 

A disadvantage of resistive combiner 
splitter networks is that, at higher frequen- 
cies, the networks may become reactive 
because of stray inductance and capaci- 
tance. This reactance can upset the imped 
ance match and balance enough to invali- 
date test results, Although resistive net- 
works can be manufactured to perform 
well at higher frequencies, manufacturers 
do not use the ordinary. 
resistors that generally are found in two- 
way radio shops! 

Another disadvant 


garden-variely 


is that resistive 


Advantages of resistive 
combiner-splitter 
networks include their 
simplicity of design and 
ease of construction in 
the shop. 


combiner-splitter networks provide litte 
isolation between signal generators or 
other devices connected to the ports, The 
isolation equals the loss between ports 
(6dB for the two-way network and 9.5dB 
for the three-way network). Without suffi- 
cient isolation, there might be some inter- 


Photo 1: This is a four-way, transformer-type 
combiner-splitter network. if all ports are not 
needed for a particular setup, the unused ports 
can be terminated in 501. Photo courtesy of 
Mini-Circuits, Brooklyn, NY. 


action between the signal generators or 
other devices connected to the ports. 


Transformer networks 

Transformer types of combiner-splitter 
networks offer several advantages over the 
resistive combiner-splitier networks, The 
insertion loss is lower for the transformer 
networks. 

For example, a two-way resistive net 
work, as shown in Figure 2, would have an 
insertion loss of 6dB. The theoretical in- 
sertion loss of a rransformer-type net 
work would be half as much, or 3dB. The 
theorctical insertion loss for a transformer 
combiner-splitter network — equals 
10 log (N ~ 1), although the actual inser- 
tion loss is slightly more. 

Remember. combiner-splitters are pas: 
sive networks, and as such they cannot 
amplify. Consider an cight-way (nine-port) 
splitter (transformer type). The minimum 
insertion loss is: 


1Olog(N = 1) = 10log (9 = 1) 


= 10 log (8) 
= 10(0.903) 
= 9.03dB 


The actual insertion loss is somewhat 
er, One catalog advertised an eight 
way divider as having a maximum inser- 
tion loss at any output port of no more than 
2dB. What I suppose that really means is 
that the insertion loss does not exceed the 
theoretical insertion loss by more than 
2dB. Imagine how surprised you might be 
if you bought this device, expecting no 
more than 4 2dB insertion loss, only to 
find that the loss exceeds 10dB! 

To illustrate the point. let's be silly for 
a moment and add up the power levels at 
cach of the eight output ports with IW of 
signal input power at the input port (as- 
suming a 2dB insertion loss). Now, 2dB 
below 1W is 0.63W. If we multiply this 


power level by cight output ports, we have: 
8 X 0.63W = 5.04W of total output power 
from the divider. That is very good, con- 
sidering that the input signal is only 1W! 
Somehow, the total power output of this 
device is five times the input power, quite 
a major achievement! Total output power 
can never exceed the input power to a 
device, whether it is 
Considering that no device is 100% effi- 
cient, the output power always is /ess than 
the input power. 


Isolation 

The big advantage of transformer com- 
biner-splitter networks is the isolation that 
they provide between ports. Typical isola~ 
tion figures range from 20dB to 30dB and 


The big advantage of 
transformer combiner- 
splitter networks is the 
isolation that they 
provide between ports. 


vary depending upon frequency. A typical 
transformer-type combiner-splitter net- 
work is shown in Photo | on page 58. 

‘Transformer combiner-splitter networks 
can be checked for insertion loss using the 
setup shown in Figure 4A on page 60. 
First, connect the RF voltmeter directly to 
the signal generator and set the signal gen- 
erator output to produce OdBm on the RF 
voltmeter. (The signal generator level 
meter also should indicate 0dBm.) 

Then, using the setup of Figure 4A, 
measure the output level from the com- 
biner-splitter on the RF voltmeter. It 
should read slightly less than —4.8dBm 
(~5dBm or so). This reading is the inser- 
tion loss of the combiner-splitter. 

Note the signal generator level, and then 
increase the generator output to produce 
in a OdBm reading on the RF 
Read the new generator level. 
ence between the first generator 
level and the second should equal the 
insertion loss of the combiner-splitter 
and provide a confirmation of the first 
measurement. 

The isolation provided between ports on 
the combiner-splitter is an important char- 
acteristic. Isolation provided by the trans- 
former combiner-splitter network depends 
in large measure on the quality of the im- 
pedance match at the S (sum) port. To 
check a transformer combiner-splitter 


Telex offers unique solutions to some vexing 
communications problems. How do you 
‘maintain two-way contact when your hands 
are busy working? Or, how to communicate 
clearly in a high noise vehicle? And, how to 
sustain safe communications from the 
surface with workers underground? 


Ear-Mike®, an ear-worn transducer, lets 
users communicate by two-way radio while 
the hands are virtually free to do other 

work. Suitable for police work, security, DEA 
or SWAT teams, firefighters and rescue or 
EMS personnel. Works equally well under 
breathing apparatus or protective suits. 


Communications Headset of rugged 
reliability for two-way radios or vehicle 
intercoms. Extensive model selection from 
lightweight units to under helmet 
configurations, with high noise attenuation 
(NRR —24 4B). 


TELEX 


MAGNACOM™ emergency vehicle intercom 
with modular, weatherproof headset stations 
for external installations. Used on fire 
engines, EMS or rescue vehicles, customs 
and law enforcement power boats, utility 
trucks, airport de-icing crews or heavy 
construction equipment. 


MagnaRope™ intercom for operation in 
tunnels, shafts, sewers, tanks, or mines. 
Consists of Ear-Mikes and load-bearing 
kermantle rescue rope with imbedded 
communications lines. Optional junction 
boxes accommodate multiple users. 


For ready-made solutions to communications 
problems, please write LMR Dept., Telex 
Communications, Inc., 9600 Aldrich Ave. So., 
Minneapolis, Minnesota 55420, or phone 
612-887-5596, during business hours, 
Central time 
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Figure 4. The setup at (A) is used to measure the insertion loss of a 
transformer-type combiner-splitter network. See text for procedure. The 


network's isolation, use the following 
procedure: 

With the equipment configured as shown 
in Figure 4B above right. first connect the 
al generator directly to the spectrum 
analyzer and set it to produce a OdBm ref 
erence level on the analyzer. Then, con- 
nect the analyzer and generator to the com- 
biner-splitier as shown. The signal level is 
determined from the spectrum analyzer 
display. If the display is —25dBm, then 
the isolation of the combiner-splitter is 
25dB between ports 1 and 3. 


50Q. terminations 

Notice that the 5022 terminations are 
connected to the unused ports of the com- 
biner-splitter in the test procedures. This is 
common practice. Unused ports should be 
properly terminated, Terminations are 


available with proper fittings, such as BNC 
and N connectors, for only a few dollars. 

Because the impedance match at the 
common, or §. port is so important in 
maintaining proper isolation between the 
other ports, it is advisable to use a match- 
pad between the signal generator and 
the combiner-splitter ports. This practice 
is shown in Figures 1A and 1B, The extra 
padding serves as a stabilizing intluence 
and further improves the reliability of the 
test procedure. It is always a good idea to 
pad the signal generator outpuis to main- 
tain a good impedance match, It is. a simple 
matter to take the aticnuation of the pad 
into account in determining the test proce- 
dure results. 

This information should help you to 
purchase the proper combiner-splitter for 
your specific application, If you can afford 


setup at (B) is used to check the isolation figure for a transformer-type 
combiner-splitter network, See text for explanation. 


only one combiner-splitier, buy one with 
al [east one more port than you think you 
will need. You can always terminate the 
unused port. The only drawback is slightly 
higher insertion loss. For example. the 
theoretical insertion loss of a three-way 
(four-port) network is 4.8dB, whereas the 
four-way (five-port) network’s theoretical 
loss is 6dB. 

Combiner-splitter networks of the type 
described here are available from several 
sources, Two such sources are Paster 
Enterprises (Coaxial Products Division), 
P.O. Box 16759, Irvine, CA 92713, tel, 
714-261-1920, and Mini-Circuits, P.O. 
Box 350166, Brooklyn, NY 11235-0003. 
tel. 718-934-4500, 
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Visiplex paging system 
improves security operations 

Visiplex Communications, Deerfield. 
IL, has placed a microprocessor-based al- 
phanumeric paging security system with 
Morton International, Chicago, Pro- 
grammed full-text and numeric alarms, 
triggered by electronic sensors, relay spe- 
cific messages to security officers. More 
than 500 alarm messages can be initiated 
from contact points that signal fire, intru- 
sion, open doors and windows, duress and 
other security matters through computer- 
operated paging 


Codecomm opens 
headquarters in Atlanta 

Codecomm has opened its southeastern 
regional headquarters in Atlanta to house 
its corporate, retail, dispatch and service 
operations. Codecomm focuses exclu- 
sively on alphanumeric display paging 
“Alphanumeric is by far the biggest growth 
segment of the paging market,” said 
Michael A. Goeler, Codecomm’s vice 
president and general manager. Although 
it now represents only 4% of the total pag- 
ing market, in the next five years, alphanu- 
meric paging is projected to grow to 25% 

In addition to personal messaging 
Codecomm will offer financial, traffic 
headline news and weather reports, as well 
as other messaging services. 

In the next four years, Codecomm plans 
to expand into other southeastern and mid- 
Atlantic cities. Codecomm’s parent com- 
pany is Celpage. San Juan, Puerto Rico 


Stabilant win: 
in Motorola book, catalog 

Stabilant 22A, a contact enhancer made 
by D.W, Electrochemicals, Richmond Hill, 
Ontario, is available from Motorola's 
Worldwide Systems & Aftermarket Prod- 
ucts Division, telephone 800-422-4210. 
The I5ml service kit is Motorola Part No. 
800-80369E78 and is listed in the “Buyers 
Source Book™ and the “Tools & Shop Sup- 
plies Catalog.” A small amount of the con- 
tact enhancer applied to an electrome- 
chanical contact substantially improves the 
contact’s reliability 


LaCombe is DX Radio’s 
‘Rep of the Year’ 

DX Radio Systems, Los Angeles, has 
given Norm LaCombe, president of 
LaCombe & Associates, Edmond, OK, its 
“1993 Representative Of The Year” award. 
LaCombe & Associates covers Arkansas. 
Oklahoma, Louisiana and Texas. 
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wave shorted stubs. The IE Series Protectors are available 
from 1.5MHz to 2.6GHz (to 20GHz Special). This innovative 
and unique series is 99.9% effective, setting a whole new 
meaning to the term “Coax Protector’. Of course it’s from 
the World Leader in RF coax protection. 


1500 models of coax, power and twisted 
pair protectors . . . plus lightning/EMP 
and grounding solutions. 


KPolyPhaser>| 


CORPORATION 


(800) 325-7170 
(702) 782-2511 
FAX: (702) 782-4476 


2225 Park Place Mi P.O. Box 9000 Mi Minden, NV 89423-9000 
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Santa Fe Distributing 
has all your 

Cable, Combining, 
and Antenna needs! 


a complete 
line of CELWAVE: 
Base Station Antennas 
¢ Mobile Antennas 
© Duplexer/Combiner 
© Cable 


SANTA FE Distributing, Inc. 


9640 Legler Rd., Lenexa, KS 66219 
913-492-8288 
FAX: 913-894-2136 


1-800-255-6595 
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Pagetrac study shows paging transition from business to personal users 


The results of a study by Economie and 
Management Consultants International 
(EMCI) show that the paging industry is 
undergoing a major transition from busi- 
ersonal users. More than 50% of 
new paging customers are primarily per- 
nal users. To target the consumer mar- 
el, carriers are emphasizing retail distri- 
bution, but problems such as churn rates, 
competitive retail pricing and consumer 
education are proving to be challenges 
associated with retail distribution. 

Despite the problems, carriers expect 
significant sales from retail distribution. 
Large carriers estimate about 15% of sales 
will come from retail and project the num- 
ber to increase to about 35% in the next 
two years. 


“Pagetrac: Consumer Trends in Paging,” 
analyzes the consumer paging market from 
carrier, manufacturer and user profile per- 
spectives. EMCI randomly surveyed 3,000 
households in the top metropolitan mar- 
kets to determine trends in paging user 
profiles, behavior and preferences. 

Respondents were asked where they ob- 
tained their pagers: 48% obtained them 
through their workplace; 20% from paging 
company salesmen; 15% through retail 
stores; and 11% obtained their pagers from 
visiting a paging company’s office. 

Twenty-six percent of the respondents 
said they received two me 
35% received 3-5 message: 
6-10 messages: and 17% 
than 11 messages per day. 


ved more 


NABER says ‘integrity’ is key to Pioneer’s Preference 


In Reply Comments filed with the FCC, 
the National Association for Business and 
Educational Radio (NABER), Alexandria, 
VA, emphasized the importance of requir- 
ing that an awardee of a Pioneer's Prefer- 
ence actually construct the 
posed when s 

NABER Pre: 
said that NABER’s Association for Private 
Carrier Paging (APCP) was concerned that 
the “integrity of the program would be 
marred should the commission allow sys- 
tems to be constructed that are mere dupli- 


cates of the work being performed by oth- 
ers and not the innovative proposals for 
which they were rewarded the spectrum.” 

Included in the comments was APCP’s: 
belief that construction extensions should 
be granted only in the most extreme cir- 
cumstances. Kitchen stressed that the a: 
sociation was not asking the FCC to dis- 
courage further innovation by the awardee 
but to encourage the awardee to exceed its 
proposal in the actual construction, assum- 
ing the technology is still within the limits 
of the original award. 


Rockwell, Omnipoint to integrate PCS Technologies 


Rockwell International. Newport Beach, 
CA, and Omnipoint, Colorado Springs, 
CO, signed a memorandum of understand- 
ing to integrate Omnipoint’s wireless 
spread-spectrum technology with 
Rockwell's semiconductor and manufac- 
turing expertise to provide low-cost, high- 
performance personal communications 
services (PCS) subsystems. 

The companies are pursuing the joint 
integration and delivery of both compo- 
nents and subsystems ranging from chip 


sets and handsets to base stations. 

Omnipoint was awarded a tentative 
Pioncer’s Preference by the FCC in Octo- 
ber 1992 for a PCS operating license in the 
New York City region. The award was 
based on Omnipoint’s innovative technol- 
ogy and the system’s capability to share 
with OFS users in the 1,850OMHz— 
1,990MHz, bands, as well as the company’s 
status of being the first to introduce spread- 
spectrum PCS handsets operating at 
MHz~1 ,990MHz. 


Sprint Cellular chooses Motorola to provide CDPD equipment 


Sprint Cellular, Chicago, has signed a 
letter of intent with Motorola’s Wireless 
Data Group, Schaumburg. IL, to equip 
Sprint's cellular network with cellular di; 
tal packet data (CDPD) equipment nec 
sary to conduct a wireless da 
sion trial early in 1994. In the tri 
and gas company will control and monitor 
its remote gas wellheads through Sprint's 
cellular network channels. 


Sprint Cellular recently formed a na- 
tional cellular data team to oversee the 
company’s efforts in the area of cellular 
data transmission. “The team’s: primary 
mission is to deliver circuit switched data 
services today and packet switched serv- 
ices in the near future.” said George 
Hutton IV, executive vice president of 
operations for Sprint Cellular. & 


Bits and pieces 


By Robert H. Schwaninger Jr. 


The “doin’s” at the FCC include a host 
of revealing activities. What they reveal 
might be subject to interpretation, and rea- 
sonable bureaucrats may differ, but here 
are a few tidbits, dateline Washington, 
D.C, 


FOB gains another weapon 
On Nov. 23, 1993, the FCC authorized 
its Field Operations Bureau (FOB) to issue 
subpoenas in matters regarding unlicensed 
transmitter operation and unauthorized ra- 
dio equipment sales. What prompted this 
action is unclear. One has to wonder 
whether enforcement actions have been 
hampered in the past when field agents 
were required to wait for the commission- 
ers to approve using subpoenas to demand 
documents or the appearance of witnesses. 
Note that the delegation of authority is to 
sue subpoenas, not to allow searches or 
res. 
The FOB still would require a warrant 
to search certain premises. It is unclear 


egulating technology 


whether a warrant would be required to 
search a licensed radio facility—probably 
not. A warrant probably would be re- 


The one question the 
commission has yet to 
answer about frequency 
coordinators is, “Who 
do they work for and, 
thus, who should pay 
them?” 


quired before the government could seize 
equipment. 


Gadfly Update 

The FCC has issued a Memorandum 
Opinion and Order to deny, dismiss, reject 
and otherwise discourage any further mo- 
tions, petitions, letters or requests from 


Menill T. See of The Rattler fame.* Mr. 
See has sought reconsideration of the 
FCC's frequency coordination system for 
years, organizing two-way dealers and fil- 
ing enough paper before the commission 
to demand a bulk rate from his local office 
supply house. 

One has to admire Mr. See's tenacity, 
especially in light of his progress. He has 
consistently sought to overturn the fre- 
quency coordination system by whatever 
means were available, arguing that a mo- 
nopolized market is not in the public inter- 
est. Thus far, the FCC has rejected all of 
his arguments. 

The one question the commission has. 
yet to answer about frequency coordina- 


“The Rattler, a newspaper published monthly 
by Merrill T. See in 1987, carried news and opin- 
ions that expressed See’s viewpoints about mo- 
nopoly frequency coordinators. 


Schwaninger, MRT’s regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger, Washington, DC. 


CUSHMAN 


NEW PRODUCTS / NEW FEATURES j 


‘CUSHMAN 7130 Service Monitor 


Jo BOS OLRLES | 


Tracking Generator 

Offset Generator 

1 GHz Gen. & Rec. 

Spectrum Monitor 

Encoder 12 Formats Analog and Digital 


LEASE PURCHASE 
AVAILABLE 


Model K-202 

» NEW 1200/2400 POCSAG encoder 

+ DTMF/DCS/CTCSS decoder 

+ Upgrade your existing CUSHMAN 
encoder OR 

+ Step up to Model K-202 stand-alone 
encoder/decoder 


MANUFACTURED BY 
KNS ELECTRONICS, INC. 
2146 BERING DRIVE 


SAN JOSE, CA 95131 
PHONE: 408-432-6100 FAX: 408-432-8359 
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GET CONTROL... 


...Remote control, of upto 16 channels - 
Radius M200, GM300 & Maxtrac 300 series radios 


The CPI model MCR210 remote and MCR series interface panel will allow you 
to remote control Radius or Maxtrac radios, upto sixteen channels, over any two 


wire voice grade circuit. 


The MCR210 remote control system provides LED displays for remote channel 
indication, channel up and down buttons, PTT indicator, on-hook PTT capability, 
monitor button and indicator, intercom capability between parallel remotes and the 
radio, scan control button and indicator for those radios so equipped and speaker 


volume control. 
Features 


+ Simple installation - No soigenng. cutting or crmaing 


1186 Commerce Drive + Richardson. TX 75081 
(214) 437-5920 + =AX (214) 437-5360 + (800) 869-9128 
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Telewave's Broadband 
RF Wattmeter is 
rapidly becoming a new 
industry Standard! 


Ns 
We're Crushing 


the Competition! 
> JEenmieine, 


elewave 
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Regulating technology 


tors is, “Who do they work for and, thus. 
who should pay them?” As long as that 
question remains unanswered, it is doubt- 
ful that Mr. See and his associates will 
disappear. 


They've got your number 

If you have ever been ripped off by 
someone who has gained access to your 
private branch exchange (PBX), payphone, 
database or cellular phone, then the oppor- 
tunity for you to vent has arrived. The 
FCC's Notice of Proposed Rulemaking. 
CC Docket No, 93- 


292, seeks com- 


(PCP) facilities might be drawing to a 
close, Greens’ $16,800 fine is certainly a 
telling sign. 


Chairman’s choice 

Newly confirmed FCC Chairman Reed 
Hundt is assembling a new staff to assist 
him during his tenure, including General 
Counsel William E. Kennard. The selec- 
tion and confirmation of Chairman Hundt 
was a long time coming, and the delay 
drew some quiet criticism around D.C. The 
industry's impatience might have been 
more extreme had 
it not been for the 


ments on how to 
reduce or eliminate 
the theft of tele- 
phone services. 
These crimes of- 
ten pit carrier and 
customer against 
one another as they 
attempt to shift the 
burden from one to 
the other, The car- 
rier wants to be 
paid for the serv- 
ices, and the cus- 
tomer wants to be 


Carriers and customers 
should work together to 
improve precautions 
against these thefts and 
devote their resources to 
solutions rather than 
litigation. 


able stewardship of 
Commissioner 
James Quello, who 
served as acting 
chairman, 
Commissioner 
Quello’s long expe- 
rience was a defi- 
nite plus during the 
transition. How- 
ever, one should 
not overlook Com- 
missioner Quello’s 
ace-in-the-hole, 
Brian Fontes. If 


excused for unau- 
thorized uses. 
While the squabbling and investigations 
continue, access thieves are making off 
with literally hundreds of millions of dol- 
lars in service each ycar. 

Carriers and customers should work to- 
gether to improve precautions against 
these thefts and to devote their resources 
to solutions rather than litigation. In the 
past, the victims were the biggest losers as 
they debated in a series of expensive pro- 
ceedings before the FCC and in the courts 
It’s time to focus on the criminals and to 
find ways to put them in court, instead of 
carriers and customers. 


Harmful interference 

The FCC has issued an unpublished 
Notice of Apparent Liability against 
Greens Communications, Pottsville, PA, 
for willful and repeated creation of harm- 
ful interference to private co-channel op- 
erators. The notice reads that Greens was 
observed transmitting unauthorized paging 
traffic that unnecessarily tied up the chan- 


taken earlier this year against a West Vir- 
ginia operator. In that action, the FCC also 
alleged that the operator created harmful 
interference to competitors in the opera- 
tion of a private carrier paging facility, It 
appears that the old days of frontier justice 
in the operation of private carrier paging 


you want to write a 
letter to Congress 
or President Clinton to suggest a nomina- 
tion, Brian Fontes has my vote for any slot 
open on the commission. And, as you 
might gather, I'm a hard one to please. 


News from the burn ward 

Finally, the FCC released a study titled 
“RF Current Reduction Provided by Work 
Gloves at AM Radio Broadcast Frequen- 
cies” (FCC Reference No. FCC/OET RTA- 
93-01). The commission studied whether 
work gloves would reduce the danger to 
technicians who, remarkably, might decide 
to grab a hot AM tower. Using actual hu- 
mans (perhaps to avoid animal rights ac- 
livists” outcries), the study found that 
wearing heavy leather work gloves helped. 

The study was appropriately released 
during the Christmas season. Rumor has it 
that one of the test subjects in the study 
found work as a well-lit Santa on 
someone's lawn, brightening the night in 
the best Yuletide tradition. He was hold- 
ing an aviation study showing that his 
height, painting and lighting met federal 
requirements, 


7) 


N ew products 


Reader’s choice 


Of all the new products and services in the June 1993 issue, the ones reprinted here 
generated the most reader requests for additional information. If you missed them the 
first time, here is your opportunity to acquire more information on them: Just circle 
the corresponding Fast Fact Card number on the card found in the back of this issue 


and mail the card to us. 


Computer interface retrofits Tandy programmable scanning receivers 


The HB-232 
scanner and com- 
puter interface: ret- 
rofits to Tandy/ 
Realistic _PRO- 
2004, PRO-2005 
and PRO-2006 pro- 
grammable VHF and UHF scanning receiv- 


ers. The interface offers two-way commu- 
nications and contro} of the receiver by 
a 640k IBM compatible with a 9,600- 
baud serial port. The HB-232, from 
‘Commtronics Engineering, allows local, 
remote and automated control of all the 
scanner’s keyboard functions. 
Circle (500) on Fast Fact Card 


Communications network operates in 902MHz-928MHz range 


The VoiceNet 2000 wireless digital 
yoice communications network from 
Repco operates in the 902MHz-928MHz 
frequency range. As many as 16 full- 
duplex voice channels and connections 
to.as many as 16 additional telephone or 
intercom lines can be configured. Por- 


UHF connectors fit Japanese cables 


“4 
a 


Two UHF series plugs, RFU-502 and 
RFU-502-1, fit 10D-2V and 12 
cables covered under J 


ries, are both vate of silver-plated 
hined brass with a Teflon dielectric and 
4 gold-plated brass pin. 
Circle (350) on Fast Fact Card 


Touch-screen console simplifies 
operator use, speeds activation 


CML Technologies introduced a 
touch-screen control CRT console for 
9-1-1 and mobile radio dispatch. All of the 
features available with CML’s standard 
consoles are incorporated into the new con- 
sole, und most are activated by a single- 
touch action. The operator touches the f 
ture or procedure to be activated on the 
screen, instead of employing keystrokes. 

Circle (351) on Fast Fact Card 


table units can make telephone calls or 
selectively call individual portables or 
groups of portables. Because the 
VoiceNet 2000 uses spread spectrum, no 
FCC site license is required to operate 
the system. 

Circle (502) on Fast Fact Card 
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Portable VHF monitor receiver 
covers 140MHz-170MHz range 


The ARB- 
33B is a fully 
synthesized, 
portable VHF 
monitor ‘re~ 
ceiver for the 
140MHz to 
170MHz range. 
Frequencies 
are selected 
with a thumb- 
wheel switch, 
and two chan- 
nels may be re- 
called from 
memory quickly through 4 single switch. 
The radio, from Communications 
Specialists, measures 5.12" X 2.45" X 
1.02" and weighs 7 ounces. A mbber- 
flex antenna, an earphone, a BNC-to- 
SMA adapter and two AA batteries come 
with the receiver. 

Circle (501) on Fast Fact Card 


Warrmerers, Exemenrs, Arrewarors & Loaps 


@ In Stock 
Best Prices 
@ Quick Service 


We earned our position 
as the leading Bird 
distributor with a big 
inventory, good prices 
and quick service. We 
would like to earn your 
business ... call today. 


TOLL-FREE (800) 877-7979 


PEARY RADIO 


2050 South Bundy Drive 
Los Angeles. CA'90025 


Phone (310) 820-1234 
FAX 310-826-7790 


Circle (62) on Fast Fact Card 


February 1994 Mobile Radio Technology 


65 


66 


SMR/Trunking 


Mie. Marks new 
trunking roof mount 
antennas combine a sleek 
look with industrial-strength 
performance. Whether you 
choose the RF Series with 
unity gain or the high gain 
RM Series, these antennas 
fer consistent, reliable 
communications. And, their 
wide bandwidth performance 
‘means no tuning for easy 
“plug & play’ operation 


The rugged little RF Series 
antenna features a flexible 
‘whip that withstands 
carwashes and low clearance 
areas. Attractive with any type 
of car or van, it's the most 
durable choice for fleet 
operations. 


The high performance 

RM Series offers both 3 
and 5 dB gain whips with a 
choice of quick disconnect or 
set screw connector, These 
gain antennas are 

ideal for wide 

area coverage. 


For details on 
our complete 
line of trunking 
antennas, call 
800-648-2800 
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COMMUNICATIONS ANTENNAS 


3900-B River Road 
hiller Park. Ilinois 60176 
1-6690 or 800-648-2800 
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New products 


Personal communicator combines cellular phone, fax, pager & E-mail 


Simon is a fully 
integrated, hand- 
held, cellular phone, 
ss fax, page 
terminal, ca 
T, appointment 
scheduler, address 
book, calculator and 
pen-based note pad/ 
sketch pad. The 18- 
ounce personal com- 
municator was de- 
signed by [BM and 
is distributed in the 


United States by BellSouth Cellular. The 
back-lit LCD functions both as a keypad 
and as a touch screen. Simon's PCMCIA 
card slot allows users to add a paging card 
to receive alphanumeric pages and elec- 
tronic messages on a national, regional or 
local basis through MobileComm, 
BellSouth's paging company. 

MobileComm will be the exclusive 
wireless messaging service provider for 
Simon, The PCMCIA messaging receiver 
is manufactured by Motorola. 

Circle (352) on Fast Fact Card 


Cable-connection seal installs without the use of heat shrinking or tapes 


Celwaye’s Great Seal is a cold shrink 
seal for cable connections designed to 
withstand hostile environments, aging and 
exposure. The rubber sleeves of the seal 
are dilated and mounted on a removable 
plastic core. The seal is installed by slip- 
ping it over a cable connection and pulling 
out the plastic support coil. The seal com- 
presses instantly, even in subfreezing 


weather, into a tight, form-fitting barrier 
that stops water migration. 
Circle (353) on Fast Fact Card 


800MHz trunking system includes programmable logic controller options 


The Channel Sharing System (CS 
an LTR-compatible, 800MHz trunking 
tem. The CSS, developed by Midland 
LMR, uses fully synthesized 90W repeat- 
ers. It is available with a number of logic 
controller options, including dispatch-only 
and interconnect models. The controllers 
are fully programmable with a PC. They 
provide LTR logic, user validation and air- 
time accumulation in a single unit and 
permit real-time system monitoring. Inter- 


connected CSS controllers have a built-in 
1,200bps modem and do not require a dedi- 
cated phone line for modem access. The 
CSS includes a “ghost repeater” feature 
that allows 500 IDs per channel instead of 
the standard 250. Midland also has LTR- 
compatible CSS mobile radios that are pro- 
grammable for as many as 10 trunked or 
conventional 800MHz. systems, with as 
many as 10 groups or channels per system. 
Circle (354) on Fast Fact Card 


Mic accessory aids communications under breathing apparatus conditions 


The Loudmouth 
Speaker Mic (LSM) 
from Earmark is a 
voice amplifier with 
built-in radio inter- 
face. VOX or PTT. 
for use with self- 
contained breathing 


y} 


apparatus (SCBA). The speaker mic comes 
with a detachable throat mic-and-earplug 
extension. The belt-clipped LSM can be 
interfaced with a portable radio, allowing 
the user the option to use either the throat 
mic or the speaker mic 

Circle (955) on Fast Fact 


Self-contained desktop console can direct as many as 12 base stations 


The CommandPlus multistation desktop 
console is a self-contained unit that con- 
trols as many as 12 conventional base sta- 
tions. The Motorola console offers fea- 
tures and capabilities typically found on 
larger consoles, including controlling mul- 
tiple operations such as police, fire and 
public works from a single dispatch point 
A variety of models control as many as 


four, eight or 12 tone or de base stations 
with as many as four frequencies and four 
PL/DPL. per channel. Each console is 
equipped with an 8 X 40 character LCD, 
programmable function keys, instant trans- 
mit, intercom, alert tone, field program- 
mability, built-in condenser mic, clock and 
VU meter. 
Circle (356) on Fast Fact Card 


Weather-resistant coaxial cable offers low loss, high shielding efficiency 


The LMR-600 flexible coaxial commu- 
nications cable from Times Microwave 
Systems has a foam polyethylene diclec- 
tric that provides loss of 2.5dB per 100 
feet at 900MHz. LMR-600 cable yields 
more than 90dB shielding efficiency and 
+10 ppm per degree Celsius phase stabil- 
ity. Combining low loss with low cost. the 
cable is suitable as an antenna feeder in 
outdoor land mobile and cellular applica- 
tions, Moisture protection is afforded by 
incorporating a polyethylene jacket with a 
vapor-scaled aluminum tape outer conduc- 
tor, Available in bulk supply, LMR-600 
coaxial cable is easy to terminate in the 
field, It is also available preterminated 
with Type N connectors. LMR cables are 
available in diameters from 0.24" through 
Lory 


Circle (357) on Fast Fact Card 
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NiCd models are added to inventory of battery replacements for portables 


The nickel-cadmium replacement bat- 
tery line from Mulitplier Industries has 
been expanded to include several new 
rapid-charge batteries for portable radios. 


Replacements, by manufacturer, include: 


© ICOM America models CM-3, CM- 
9, CM-9A, CM-83 and CM-84. 

OQ Kenwood USA models KNB-5A, 
KNB-6. KNB-6A, KNB-7, KNB-7A, 
KNB-3A and KNB-4. 

© Midland LMR models 70-B16, 70- 
B21, 70-B19 and 70-B75. 

9 Motorola model NTN4596C for Sa- 
ber radios. 

© Standard models CNB-40 and CNB- 
242 

© Yaesu model FNB-11 

Circle (358) on Fast Fact Card 


De-to-ac inverter becomes available in three voltage input level versions 


Wilmore Electronics has extended its 
Model 1603 series of 500-VA de-to-ac 
inverters to include 24Vdc, 48Vde and 
130Vde input versions. 

The inverter provides a regulated 
120Vac, 60Hz sine-wave output. The unit 
is designed to power telecommunications 
equipment and high-surge or nonlinear 
loads such as half-wave-rectified loads, 


small motors or incandescent lamps. 
Circle (359) on Fast Fact Card 


Briefcase-size mobile comm station links law enforcement teams, data 


The PacketCluster briefcase-mounted 
mobile data station allows law enforce- 
ment users to send real-time messages, 
access criminal history, and create and 
upload reports. PacketCluster Systems’ 
station consists of a notebook computer, a 
radio transceiver and an RF modem, all 
housed in a high-impact plastic case. A 
rechargeable internal battery and a built-in 
antenna allow the unit to be used without 
any external connections. For prolonged 


surveillance or in-vehicle use, the unit can 
be plugged into a cigarette lighter socket 
and used with an external magnetic-mount 
antenna. The unit also can be outfitted with 
an automatic vehicle location (AVL) mod- 
ule. All data transmissions are encrypted 
to eliminate risk of unauthorized reception 
and to increase safety for the officers in 
the field 
Circle (360) on Fast Fact Card 


WHEN IT 
COMES TO 


DOES IT 
BETTER! 


MODEL NC401 

MICRO-MINIATURE DTMF DECODER 
Three Decoders in one unit offering multiple 
user configurable output functions through 
microcontroller technology. 


MODEL NC421 

MULTI-FUNCTION DIMF DECODER 
Enclosed in smartly styled plastic case with 
illuminated membrane control panel for 
mobiles. 


MODEL NC4000 

MULTI-FUNCTION DTMF DECODER 

For control of remote applications, available 
with enclosure or 56 pin edge connector and 
a variety of options. 


MODEL NC4004 

MULTI-FUNCTION DTMF REPEATER 
Capable of controlling 10 outputs while 
sensing 10 external inputs 


MODEL NC404 
SUB-MINIATURE DTMF ENCODER 
Digitally synthesized tone generator. 


MODEL NC409 

MICRO-MINIATURE DTMF ANI ENCODER 
Exclusive Alarm and Man-Down features plus 
Transmit time-out timer, busy channel lock- 
aut and microphone mute are only a few of 
the many features available in this 
microcontrolled unit. 


MODEL NC410 

NEW...DTMF ANI ENCODER DESIGNED WITH 
THE RCC IN MIND! 

Simplifies telephone interconnects. 

15 memory locations, last number redial, 
automatic connect/disconnect sequences and 
programmable "transmit refresh" provide easy 
operation in any mobile application. 


Call 1-800-874-8663 


for complete informa 
and pricing. 


(\Evcrcomw 


TONE SIGNALLING PRODUCTS. 


12438 Loma Rica Dr., Grass Valley, CA 95945 
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Alphanumeric 
Alarm Paging 


QUICK-ALERT system can be 
added to any alphanumeric 
capable paging terminal. 


e Increase 
Alpha Sales 


° Reduce 
Churn 


e New Revenue 
Source 
DIRECT RS232 TAP ENTRY 
REMOTE MODEM TAP ENTRY 
SIMPLE INSTALLATION 


SOME APPLICATIONS 


* equipment monitoring 
© refrigeration failure 

© power failures 

¢ over/under temperature 
* summons buttons 


HOSPITALS—INDUSTRIAL 
—MUNICIPALITIES 


FOR MORE INFORMATION CALL 


1-800-645-4595 


Canada 403-423-2020 


TELEMESSAGING DEVICES, INC. 
FAX 919-850-0166 
3029-115 Stonybrook Dr., Ralelgh, NC 27604 
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New products 


Module enables use of PTT switch to activate encryption, codekeys 


The ST-25A Voice Encryption Module 
from Selectone offers several feature up- 
grades from the ST-25 module, including 
PTT switching for operating modes and 
codekeys and the addition of a fourth 
codekey, The “double-click” option allows 
a user to use two rapid clicks of the PTT or 
monitor switch to alternate between clear 
mode and encrypted mode, with an accom- 
panying status tone. The ST-25A defaults 
to the clear mode if power is removed. The 
“quad click” option allows the user to 
change from one codekey to another by 


four rapid clicks of the monitor or PTT 
switch. 
Circle (361) on Fast Fact Card 


Cable fault locator computes return loss measurements, distance to fault 


The Model 1205 Time Domain Reflec- 
tometer is 1 compact, multipurpose cable 
fault locator designed for field testing of 
all types of metallic paired cables, Model 
1205, from Riser-Bond Instruments, fea- 
tures an RS-232 serial output port for com- 
puter interface that allows stored wave- 
forms to be downloaded to a PC for post- 
storage evaluation and analysis, The unit 
has automatic and dual cursor operation 
that allows measurement between any two 
points on the waveform. It automatically 
calculates and displays return-loss mea- 
surements and distance to fault, Settings 
and cable conditions are shown on an LCD. 
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Dispatch networking equipment allows single-customer RF linking 


The Easy-Link Plus is a dispatch net- 
working RF link from IDA. When used 
with two appropriately tuned half-duplex 
radios. the link provides single customer 
linking between the two radio systems. No 


Pretuned solid-state coupling box 
reduces on-glass antenna’s VSWR 
cable. The 


The On-Glass IV 
mobile cellular an- 
tenna has a solid- 
state coupling box 
that achieves a 

VSWR of 1.5:1, 

solid-state design 

from Allen Telecom Group climinates 
mechanical failures and noise generation. 
The coupling box is pretuned, eliminating 
post-installation tuning. 
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compared to a previ- 
ous ratio of 1.9:1. 
The coupling box 
optimizes the built- 
in counterpoise 
function to minimize 
currents on the co- 
axial 


microwave, phone lines or additional fre- 
quencies are needed. Easy-Link Plus is de- 
signed to comply with FCC rulings on RF 
links between trunking systems, The link 
works for LTR to LTR, LTR to UHF/VHF, 
or UHF/VHF to UHF/VHF. Features in- 
clude automatic path turnaround, muted or 
amplified receive-to-transmit audio paths, 
DTMF decoder for remote control, one 
auxilliary input and two auxilliary outputs. 
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AVL option for mobile terminals 
adds location to comm information 
vehicle location (AVL) 
option from ElectroCom Communica- 
tions Systems fits MDC-890 and MDT- 
870 mobile data terminals for public safety 
vehicles, The AVL option automatically 
determines vehicles’ locations to within a 
few meters by reading information from a 
GPS receiver in the vehicle. Used in con- 
junction with Trimble’s Placer AVL sys- 
tem, vehicle location is accurately reported 
within 2 meters to 5 meters when receiv- 
ing a differential signal, or within 15 
meters with a standard GPS signal, 
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Spectrum analyzer provides speed for broad coverage of frequencies 


The AN900 series spectrum analyzer 
from IFR Systems provides frequency 
coverage to 26.5GHz. Standard features on 
three models include a high-speed 
200ns/div sweep with pre- and post-trigger 
capability, a sensitive FM-AM receiver 
with modulation measurement scales, 
resolution bandwidth of 3Hz~-30MHz, and 
a +30dBm to —135dBm measurement 
range, Other standard features include a 
SMHz digital storage oscilloscope, de to 
20kHz FFT analyzer and an automatic 
trace limits test function. For remote or 
field service use, all three models can be 


powered from 12Vde to 30Vde sources or 
from an optional battery pack 
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LED-equipped antenna provides silent call signal for cellular phone 


Centurion International’s Silent Part- 
ner antenna for cellular phones has a small 
LED at the tip. The LED lights when a call 
is received, alerting the user if the ringer is 


Decoder offers control, reduced size 


The Micro DTMF decoder from 
Bramco features front-panel switch con- 
venience and remote decoder ¢ 
gramming. Programming options « 
custom output and coding configurations. 
The decoder is 0.875"H X 2.6"W x 
4.38"D. The unit will accept code lengths 
of one to nine digits. 
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Portable two-way scanning radio 
provides 5W in small VHF package 


The SW, 16-chan- 
nel WHSISO por- 
table scanning VHF 
(150MHz-174MHz) 
synthesized radio 
from Relm Com- 
munications fea- 
tures built-in 
CTCSS signaling 
and a full-function, 
DTME-compatible 
keypad. Controls in- 
clude LCD readout, 
channel access 
through the keypad or a top-panel rotary 
knob, scan button and channel add-delete 
button. With its battery, the WHS150 
measures 6.4"H X 2.45"W X 1.3"D. Ac- 
cessories include a drop-in battery charger, 
a speaker microphone and a leather case. 
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deactivated. Because the antenna always 
protrudes from the case, the Silent Partner 
is visible even if the phone is in the case 
and the keypad call signal is not visible. 
The light stays on until the call is com- 


on the CXS “Stubby” antenna, the CXP 
standard antenna, the CXF (fixed right 
angle) antenna and the CXR (adjustable 
90°) antenna. 
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Portable radios provide flexible 
channel-spacing, programmability 

The Flex-Mode 
EPH radios from 
Bendix/King may 
be programmed to 
operate in channel- 
spacing require- 
ments of 12.5/ 
15kHz or 25/30kHz. 
The radios may be 
programmed with 
different spacing on 
each channel and/or 
by group. Already 
operable in the 25/ 
30kHz system, the 
units can be pro- 
grammed for the fu- 
ture requirements 
of 12,5/15kHz, easing the transition to 
NTIA standards for 12.5kHz channel 
ing. The radios, with selectable RF power 
up to 5W, come in 16 combinations, rang- 
ing from 14 to 210 channels, and offer all 
the standard features of Bendix/King VHF 
portables. Models are available with Lexan 
plastic or metal cases. 
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Why settle for anything less? 


With prices starting at $339" 
ou can afford a NordicTrack. 


There are good reasons why the NordicTrack i is 

known as “The World's Best Aerobic Exerciser’, 
While lesser cross-country ski exercisers provide an 

awkward shuffling motion, the NordicTrack uses a 


patented flywheel and one-way 
clutch mechanism iit no other 
ski machine can mateh, 
It’s the affordable way to meet your 
fitness goals. 


In just 20 minutes. three times a week, 


30-day 
in-home 
trial! 


NordicTrack’ exerciser works al 
groups, buming more fat than exercise bikes, treadmills 
and stainteppers (ancl up 10 1,100 calories per hour). Its 
gentle on your knees, hips and hack and it's easy’ 10 use, 


major muscle 


Over 2 million people already know thal exercise just 
doesn't get any better than NordicTiaick 


I jon Peavey 8 
Vi please send me a FREE brochure Aso a FREE VHS vt 


At these prices you can own a NordicTrack! 


NordicTrack Challenger only $339"! 
NordicTrack Sequoia . only $429" 
NordicTrack Excel only $499" 


Other models priced from $599" 


FREE Video and Brochure 


i Call 1-800 -942- eee Ext. 6anaa! 


Santi Trak, 
id, Chava. MN 


or writ 
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AVCOM’s New 
PSA-65A Portable 
Spectrum Analyzer 


The newest in the line of rugged spec- 
trum analyzers from AVCOM offers amaz- 
ing performance for only $2/855, 

OM'S new PSA-65A is the first low 
cost general purpose portable spectrum 
analyzer that's loaded with features. It’s 
small, accurate, battery operated, has a 
wide "requency coverage - @ must for 
every technician's bench. Great for field 


use too. 
The PSA-65A covers frequencies thru 
1000 MHz in one sweep with a sensitivi- 
haresertnes -95dBm at narrow spans. 
he PSA-65A is ideally suited for 2-way 


COM and higher frequencies, audio 
demod for monitoring, lox periodic anten- 
nas, 10KHz filter for .2 MHz/DIV range, 


carfying case (AVSAG), and mors, 
For more information, write, FAX or 
phone. 


500 SOUTHLAKE BOULEVARD 
RICHMOND, VIRGINIA 23236; 804-794-2500 
FAX 804-794-8284 
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SIGNAL-TO-NOISE 
Voting Comparator 


noe ag 


Improve coverage by 
adding receivers 


Expandable to 32 Channels 

ontinuous Voting 

* 19" Rack Mountable 

* Select/Disable Switches for 
Manual Override 

* Can be used with RF Links or 
Dedicated Lines 

* LED Indicators 

* Hundreds in Service 

* More 


— Competitively Priced — 
For more information call or write: 


Doug Hall Electronics 
Voter Dept. 

815 E. Hudson St. 
Columbus, Ohio 43211 
(614) 261-8871 


New products 


Comm system provides mobile access to cellular digital packet data, fax 


The Ubiquity 2000 is a cellular digital 
packet data (CDPD) communications sys- 
tem for use with IBM-compatible mobile 
computers. The NiCd battery-powered cel- 
lular system from Pacifie Communica- 
tion Sciences provides access to CDPD 
circuit-switched cellular data, cellular 
voice, cellular fax, wireline data, wireline 
fax and wireline voice. Users can attach a 
handset or headset to the unit to make tele- 
phone calls, dialing from the keyboard or 
from programs that autom: 
modem commands. Accessor 
attachment holster, serial connection cable 


and an ac adapter. The Ubiquity 2000 is 
Windows- and DOS-compatible. 
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Cable adapter allows use of exterior antenna with digital phone 


Allgon Mobile has an adapter that 
makes it possible to use an exterior an- 
tenna with an Ericsson GE digital phone. 
One end of the 20-inch-long RG-174 cable 
is fitted with an Allgon nipple connector; 
the other has the connector for the digital 
unit. The nipple connector allows for use 
with any of Allgon's mobile antennas, in- 
cluding: glass mounts, permanent mounts, 
magnetic mounts and trunk-lip mounts. 
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Module enables addition of scanning mode to functions of non-scan pager 


The Com-Tech SCH and SCI-P scan- 
ning modules enable scanning ability in 
Motorola Minitor II pagers. The modules 
from Com-Tech Electronics allow for 
normal alert function during the scanning 
mode, SCII is for nonpriority scan and 


Hand-held radio is designed for use 
with 800MHz LTR trunked systems 
The Viking XR- 
HL83 is a 2.5W 
hand-held radio de- 
signed for use with 
800MHz LTR 
trunked radio sys- 
tems. The handheld 
from E.F, Johnson 
features an LTR 
talkaround mode, a 
backlit keypad and a 
programmable, al- 
phanumeric LCD. 
The Viking XR- 
HL83 is capable of 
20 systems with 10 
system, with both system and 
group scan. As with other handhelds in the 
Viking XR line, the unit supports 
AmeriCom radio networking. 
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SCII-P is for priority scan. Putting the 
channel-select switch in the channel 2 po- 
sition activates scanning and allows the 
user to listen to the transmissions on both 
frequencies. Scanning is deactivated by 
putting the unit in the channel 1, or bell, 
position. The modules operate in both 
Minitor II and SV models, but are not rec- 
ommended for pagers covered by Motorola 
factory warranty. 
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UHF panel antennas give 65-degree 

horizontal coverage, low VSWR 
Two UHF panel antennas for 410MHz~ 
430MHz and 450MHz-470MHZ offer 
horizontal coverage of 65° at 3dB points 
and a VSWR of 1.4:1, The antennas, from 
Decibel Products, offer 500W maximum 
input, vertical polarization and N-female 
termination. The DB691H65 model pro- 
vides 7.5dBd gain (9.6dBi), a vertical 
beamwidth of 60° and a front-to-back ratio 
greater than 18dB, The DB692H65 model 
offers 8.9dBd gain (11dBi), a vertical 
beamwidth of 30° and a front-to-back ratio 
greater than 20dB. Options include flat 
wall mounts, a 7/ie" DIN connector and 
mechanical downtilt via DB5081 brackets. 
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“Take It Or Leave I 


The Portable Real Time Cellular, Paging and PCN : 


System Monitor That Performs Wherever You Take It. 


CELLSCOPE™ 2000 and PAGETRACKER’ 2000 


@ Connect your PC and 
antenna to the rugged, 
lightweight receiver. 


@ Load the software to 
your hard disk. 


@ That's all there is to it! 

Now your PC can design 
and debug your wireless 
system. 


Truly-Ready-for-Use-by-Everyone 


Our interface provides an extremely user friendly environment for your entire staff. 
All you supply is a PC and an antenna. No phones or extra accessories required. 
Never before has a single piece of test equipment been able to doso much so easily. 


Look what some of our customers are doing with CELLSCOPE and PAGETRACKER: 


CELLSCOPE 2000 PAGETRACKER 2000 


© Real time decoding on AMPS/NAMPS/ETACS/TDMA control channels @ Real time POCSAG; GOLAY, and NEC page decoding 


Listen and decode data on AMPS/NAMPS/ETACS voice channels 


exible decoding of numeric, alpha, &/or tone pager types: 


@ Decodes MIN,ESN,SAT,OTMF.DSAT,DST, and control messages © Display group capcodes, messages, message lengths &/or pager types, 
@ Follow. calls based on MIN,ESN, &/or digits dialed @ Scanning operations records RSS! from 25 MHz to 2000/MHz 

@ Customized data lagging with user defined MINs and overhead options © Paging & scanning data is logged to disk In an ASCII file format 
@ RSS! bar graph allows ditection finding of mobiles and base stations ‘@ Integrates’ with a GPS receiver for service ‘coverage mapping 


@ Flexible scanning with GPS receiver for coverage mapping © Powerful data analysis with PAGEPOST post-processing program 
© CELLPOST allows traffic studies and subscriber pattern analysis ‘@ Marketing statistics tallies pager types, average message length, etc. 
‘© NEW Sector statistics reports sector activity, directed retries, etc. @ Log thousands.of user defined capcodes with message, date, and time 


‘@ NEW Time slotted marketing statistics on multiple control channels @ NEW Batch efficiency provides capacity & optimization measurements. 


GRAYSON ELECTRONICS COMPANY 
1999 South Main Street, Suite 303, Blacksburg, VA 24060-5314 
P.O. Box 10727, Blacksburg, VA 24062-0727 


© 1993 Grayson Electronics Co: Phone: (703) 552-8324 and FAX: (703) 552-8325 


\ 


*Bonafide Users Onli, PC Not Included. CELLSCOPE and PAGETRACKER are trademarks of Grayson Electronics Co, 


Circle (69) on Fast Fact Card 


72 


L 


Catalog describes 
microwave components 

A 360-page catalog covers microwave 
components and instruments, Fifteen prod- 
uct categories are represented: mixers, 
sources, isolators and circulators, control 
products, mechanical switches, power di- 
viders and hybrids, couplers, attenuators, 
adapters, terminations and phase shifters, 
waveguide, custom system components. 
radiation safety products, EMC test equip- 
ment and power measurement products. 
Standard practice in this catalog from 
Loral Microwave-Narda is to give each 
product group a two-page spread so that it 
is easier to assess all aspects of a product 
at a glance, 
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Catalog features 
rechargeable batteries 

A color catalog highlights Telepower 
batteries, Omnipower batteries, Telepower 
conditioner/analyzers and accessories from 
JBro Batteries. The catalog includes de- 
tailed photos of the batteries and accesso- 
ries, and the product listings make it easier 
to match radios to the exact NiCd replace- 
ment battery. Included are listings of 
ad, cordless telephone and pager 
batteries, as well as information on the 
Telepower conditioner/analyzer and 
Charger Plus battery maintenance systems. 
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Catalog features 
communications information 
“Wireless Communication Technology: 
1994” is a 32-page, color catalog that in- 
cludes books, directories, video and audio 
tapes, research studies, reports and soft- 
ware specifically focused on paging, mo- 
bile satellite, wireless data, cellular, PCS 
and networking. The catalog from Quan- 
tum Publishing applies to all levels of 
marketing, sales, general management, en- 
gineering and operations professionals. 
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Brochure describes 
digital modulation analyzer 

A six-page color brochure discusses the 
ME2627B digital modulation analyzer 
from Anritsu Wiltron, [t covers all the 
pertinent specifications and features of the 
analyzer, as well as applications in which 
it can be used. The brochure shows avail- 
able screens, including spectrum, eye pat- 
tern, constellation, phase/frequency error, 
power error and modulation error to 
supplement descriptions of the analyzer’s 
capabilities. Information is provided on 
analysis parameters, mobile communica- 
tions systems that can be tested and circuit 
component evaluation applications. Charts 
list all specifications, dimensions and 
weight, standard composition, options and 
software. 
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VoCom / RF Corporation 
Quality since 1979 
1-800-USA-MADE 
(1-800-8' 3) 


FAX 708/924-9078. 


POWER 
AMPLIFIERS 


FOR ALL INPUT LEVELS 
*VHF Low Band to 300 watts 


VHF High Band (140-200 MHz) 
50 


to. 500 watts 


*UHF Low Band (400-550MHz) 
t 


*UHF High Band (800 
to 140 watts 


© True continuous rating at 
high ambient temperatures 


* FCC type accepled 


Reference book covers PCS 

The comprehensive Personal Communi- 
cations Services (PCS) bidding book from 
LCC is based on data from the FCC data- 
base and the LCC MicroStore software 
package, Each chapter is devoted to one of 
the 47 MTAs and includes, block by blo 
a table and a plot of the existing OFS 
microwave links. The links with the band- 
widths are divided into two categories: 
public safety links—"Protected,” or “May 
be Protected,” from involuntary relocation; 
and regular “Unprotected” links, Included 
in the book are MTA and BTA reference 
maps. 
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Catalog highlights attenuators 
An 84-page catalog features attenuators, 
RF switches, power dividers, terminations 
and related components, The catalog from 
JFW Industries includes new products 
such as power dividers, rotary attenuators, 
low-cost programmable attenuators and an 
introduction to the company’s matrix 

switch capability. 
Circle (305) on Fast Fact Card 


ec) 


Do you have a photo 
you would like to see 
on the cover of Mobile 
Radio Technology? 


are In- 
terested 
in photographs of facilities, 
installations or other graphic mate- 
rial relevant to the audience we 
serve. We welcome material from 
vendors, consultants, dealers, tech- 
nicians, service-providers, end- 
users and others 
if you have a 35mm slide, trans- 
parency or other piece of art that you 
think would be worth consideration 
for our cover, please let us know. 
We would love to hear from you! 


Call or write: 

Don Bishop, Editorial Director 
Mobile Radio Technology 
P.O, Box 12901 
Overland Park, KS 66282-2901 
913-341-1300 
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Please contact us before you 
i send your material / 


Chocolate Hawthorne Barnes 


Changes at Celwave, Marlboro, NJ: 
Richard Chocolate, international and technical sales man- 
ager, moves up to intemational sales and marketing director. 
Stephen Hawthorne leaves Radio Call, Long Island, NY, as 
director of alphanumeric sales, to join Celwave as international 
region manager. 


Cheryl Barnes exits Vartec, Dallas, as manager of district 
sales to join Power Conversion Products in its Richardson, TX, 
office as Southwest regional sales manager. The company's 
headquarters is in Crystal Lake, IL. 


Reuben Albert “Al” Isberg, P.E., of Wilsonville, OR, re- 
ceived the Alumni and Foundation Entrepreneur Award from 
the University of Northern Colorado, Greeley 


Steven C. Bowles, sales and marketing director for Centurion 
International, Lincoln, NE, advances to vice president of sales 
and marketing, 


William D. Baker leaves Artisoft, Tucson, AZ, as vice presi- 
dent and chief financial officer to join Racotek. Minneapolis, as 
vice president of finance and administration and chief financial 
officer 


Josef Shayovitch departs Motorola, Schaumburg. IL, as di- 
rector of data businesses for the Japan/Pacific division to join 
Ram Mobile Data, New York, as senior vice president of stra- 
tegic business units. 


Changes at Communications Associates, Joliet, IL: 

David A. Smith, purchasing manager, advances to vice presi- 
dent of operations. 

Sue Stevens, purchasing assistant, moves up to purchasing 
manager 

Julie Nasenbeny exits Creative Incentives, Oakbrook, IL, as 
operations manager to join Communications Associates as cus- 
tomer service manager. 

Pat McCormick leaves Alliant Techsystems, formerly 
Honeywell, Wilmington, IL. as MRO buyer to become purchas- 
ing assistant for Communications Associates, 


Changes at C.E.S., Winter Park, FL: 

Stopka leaves Harris Corporation's Melbourne, 

director of international business development to 

join C 1s vice president of marketing and sales. 
Robert E, Lowell departs Acrotron-Repco, Orlando, FI 

director of marketing and security products to become product 

planning manager at C.E.S. 


Jim Marion leaves NEC America, Richardson, TX. as pager 
engineering manager to join Glenayre Electronics, Charlotte, 
NC, as RF products manager 


a 


FEEL 
APPEAL 


A handshake is one of the 
best ways to evaluate the 
character of another person. 

Likewise, one of the best 
ways to assess a DTMF 
microphone is to just grab one 
and hold it in your hand. 

A Zetron microphone has a 
solid, substantial feel to it. A 
firm, honest grip. One that lets 


you know it is designed for 
heavy-duty operation and just 
plain, hard work. 


A Zetron microphone even 
gives you a hand with 
installation. Since a Zetron 


microphone is powered by the 


“audio bias voltage” which 
already exists inside your 
radio's microphone connector, 
you don't have to dig around in 
the radio to find a higher source 
of power. Just plug in the cord, 
and you're ready to go. All 
customization takes place by 
entering commands on the 
microphone's keypad! 


ZETRON MICROPHONES, 
Durable for years of use 
Programmable from keypad 
Easy installation 
Convenient cellular-style 
dialing 

Choice of cables and 
connectors 


You owe it to yourself to get 
your hands on a Zetron 
microphone. 


Call today! 


12335 134th Ct. N.E. Redmond WA 98052 
Phone: (206) 820-6363 Fax: (206) 820-7031 
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etters from readers 


Technician licensing: 

Regarding your October 1993 editorial 
comment about technician licensing, 1 
would offer the following: 

In today’s “real world,” you cannot find 
a technician out of school who has the 
minimum abilities to understand electron- 
ics, or, worse, he cannot troubleshoot a 
single power supply or repair one without 
replacing every component on the board. 

Lam responsible for about 100 transmit- 
ters located across two-thirds of the state 
of South Carolina. My turnover in techni- 
cians is not large, but when I do lose some- 
one, we interview as many as 30 appli- 
cants. Of those 30, usually none are li- 
censed, and usually only one or two have 
any understanding of electronics. The situ- 
ation is really bad. 

We usually hire someone out of techni- 
cal school, or the military, and insist that 
they begin studying for one of the general 
licenses—and obtain it within a year. 

This keeps our technicians involved in 
study. If you don’t encourage this, they 
become board-changers and never attain 
the abilities to understand, troubleshoot 
and repair electronics equipment. 

The good old U.S.A. is really in trouble 


when it comes to training decent techni- 
cians. 

George D. Williams 

Communications Manager 

Central Electric Power Cooperative 

Columbia, SC 


Fast Fact Card comments: 

The toughest problem facing me on 
the job is that radio software program- 
ming is getting more complex and time- 
consuming, 

Robert E. Griffin 
Chelsea Police Department 
Revere, MA 


The toughest problems facing me on 
the job are obtaining real training on 
the latest-technology systems and balanc- 
ing short-term budget planning with long- 
range, strategic requirements. 

Gary A. Forehand 
Federal Aviation Administration 
Miami 


The toughest problems facing me on the 
job are: 
© interference with buildings in line- 


Radio Data Systems & RF Modems 


For 


GPS Differential Links 


& 


AVL Applications 


Modems 


Link Rates up to 9600 baud 


Forward Error Correction 
2 Serial Ports 
Time Slotted Digipeating 


712-252-0240 
800-369-0159 


of-sight with transmitters. 
software to drive the radio system, 
Steve J. Cormack 
Systems Programmer 
Irvine Ranch Water District 
Irvine, CA 


The toughest problems facing me on the 
job are: 

safety in maintaining communication 

under fire. 

© budget for equipment and radio gear 
upkeep. 

Michael T. Erwin 

Firefighter 

Miami 


The toughest problems facing me on the 
job are: 
# non-contr: stomers who “drop in” 
without an appointment. 
© getting parts and service manuals for 
Motorola cellular equipment. 
Mark A. Malm 
Technician 
Bismarck, ND 


Buyers’ Guide 


Please add the following information to your copy of the 
December 1993 issue’s Buyers’ Guide: 


In the company addresses section, page 56: 
American Towers and Structures 

P.O, Box 3241 

Sioux City, IA 51102 

Fax: 712-252-0371 


Please add the company’s name in the following product 
and services categories: 


Shelters, page 40 


Synthesized Radios 

Frequencies from 100-1000 MHz 
Multi Channel Capabilities 
Asynchronous / Synchronous 

Will customize for your application 


From the company that Designs 
Radios eee, Data with Voice as an option 


ce Electronics Inc. 
Ne 
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Tower Obstruction-marking lights, page 46 
Towers, page 46 
Tower installation, page 54 


In the company addresses section, page 81: 


Motorola Network Services Division 
1301 E. Algonquin Road, SH-4 
Schaumburg, IL 60196 
708-576-5484 

Fax: 708-576-8142 


Please add the company’s name in the services directory 
on page 54 under the “Tower space rental” heading. 
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Phone: 312-435-2340 

Fax: 312-922-1408 


‘OXFORD, ENGLAND 

Richard Woolley 

Unit 3, Castle Farm Business Centre, Clifton 
Road 


0 

Deddington, Oxford, OX15 4TP, United 
Kingdom 

Phone: +44 (0)869 98794 

Fax: +44 (0)869 38040 


CLASSIFIEDS, 

Joyce Bollegar 

9800 Metcalf Ave. 

Overland, Park, KS 66212-2215 
Phone! 919-967-1923 

‘Fax: 913-967-1901, 


LIST RENTAL SERVICES 
REPRESENTATIVE 

Gieg Hembree 

9800 Matcalf Ave. 

‘Overland Park, KS 66212-2215 

Phone; 913-967-1872 

Fax: 913-967-1897 


rofessional services 


BROWN AND SCHWANINGER 
Attorneys At Law 
1835 K Street, N.W. 


Suite 650 
Washington, D.C. 20006 


202/223-8837 
SERVING THE NEEDS OF THE ENTIRE INDUSTRY 


Steven L. Myers, ph.p., PE. 
President * 


Om) 


COMMUNICATIONS CONSULTING 


MYERS ENGINEERING INTL., INC. 


P.O. Box 15908 
Fort Lauderdale, FL 33318-5908 
Tel 305-345-5000 
Fax 305-345-5005, 


MCCON 


Mobile Communications Consulting. 
‘SR McConaughey. PE 
Principal 


13017 Chestnut Oak Drive 
Gaithersburg MO 20878 


(3011 926-287 


HERB SACHS, CONSULTING 
‘Specialist in Public Safety Communications 
P.O. Box 729 


Bowie, MD 20715 
301-464-4268 


VOICE 

+ MpD, MPATPX, PCS AND ALL CURRENT PRODUCTS « 

Route 2, Box 338C * Lynchburg VA 24501 
804-237-3427 


¢¢s —=—_ 


Jerry L. Simmons 


‘Communications Systems Consulting 
Land Mobile 8 Microwave Systems 


Ph (409) 588-3200 
Fax (409) 588-4434 


P.O Box a4 
Montgomery. TX 77356 


Communications Technology Associates 
‘A desi of Hayes. Seay, Matiern & Maitern, Inc 


OMNICOM, Inc. 


COMMUNICATONS ENGINEERING 


GENE A. BUZZ! 


DEPOT QUALITY PORTABLE SERVICE 
‘Nationwide repair for the following: 

+ Motorola + legency + Uniden 
Vertex + Kenwood + Maxon 
Fast turnaround via UPS 
$44.00 hr. /2 hr. max 
Parts factory list / Parts return 
GLOBAL RADIO COMMUNICATIONS 
326A N. Highway 43, Saraland, AL 36571 


(205) 675-9191 


Stuart. 


LAND MOBILE CONSULTANT 


24)7 mewron 1 
‘ienea. va 22180 
Som aa 3008 


ro cau 
‘onseao 


PORTABLE 

TECHNICAL 

SERVICE, INC. 
Lynchburg, VA 24502 


Service Depot 
ied Nationwide 
* Current Product Lines 
+ Voice Guard Certtied 
TecHciaNS + Public Service Trunking 
FOR QUALITY SERVICE + Surface Mount Technology 


(804) 239-3049 


FACTORY TRAINED 


(301) 925-9400 
(800) 288-1-SFA 
Fax (301) 925-8612 


Telecommunication & Information 
Science Division 
Public Safety, Transit, Government & Industry 
CORPORATE OFFICE 
1401 McCormick Drive 
Landover. Maryland 20785 


Robert Fier 
Manager 


lite Wamer Group 
MARABEMENT CONMLATART® 
* Radio/Microwave/E9-1-1 
* CAD/Mobile Data Design & Selection 
* Police/Fire/EMS 
* Consolidation Studies 

SSS0 CANOGA AVENUE, SUT= 600 


LAND HILLS, CALF. 81357 
(1) 770-8855 


RAYMOND C. TROTT 


RCT | consuctine encinens, inc. 
1425 GREENWAY DRIVE, SUITE 350 


IRVING, TEXAS 75038 
214/580-1911 + FAX 214/580-0641 


Raymonp C. Trott, P.E. 
PRESIDENT 


LAND MOBILE:CELLULARIMICROWAVE COMMUNICATIONS 
‘SYSTEMS 
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rofessional services 


FREDERICK G. GRIFFIN, P.C. 
‘S220 WATERUCE ROAD 


Ya 24802 
TAK. (804)297-6082 


DE COMMUNICATIONS Ci 
MOBILE RADIO. MICROWAVE, £9: 
CAD. PAGING. LAN 
DISPATCH COMMUNICATIONS CENTERS 
MULTI SITE PROPAGATION ANALYSIS 


GE PORTABLE SERVICE 
FAST TURN 

RANT" 

37.00 hr./2 hr. MAX 

+ PARTS GE LIST 

* RETURN UPS PAID 


Smith Communications Service 
2121 Parrish Ave., Owensboro, KY 42301 


502-683-0936 SS c= 7} 


Telecomm Engineering Inc. 
maxon’ Portable Service 
P0500, CP1000, SP2000 Series 

‘© Factory trained technicians 

* $50.00 flat rate plus pans 

* Battery conditioning included 

* Warranty * Retum UPS paid 
3435 Mission Ave., Carmichael, CA 95608 


=] (800) 420-5166 = 


BENDIX / KING 
thorized Service Cent 


inter 


Factory Trained Techs 
Discounts Rates + 90 Day Warranty 
Quick Turn-around 


East Coast Location 


EASTCO . (304) 723-5241 


Advertising rates in Mobile Radio Technology's Clas- 
sified Section are $68.00 por column inch, per insertion, 
with frequency discounts available, There is a one inch 
minimum. 

‘Ads larger than one inch are sized in Ya-inch incre- 
‘mens and billed accordingly, as determined by total size 
‘of the ad, including ruled borders and rounded up to 
the nearest Ye inch, 

Blind box ads (replies sent to MAT for forwarding) are 
{$20.00 and Fast Fact reador service numbers are avail 
able for $2500 per service, per insertion, to cover 
processing and handling costs 

Optional color, determined by MAT on an ssue-by- 
esue basis, (s availablo at $150 por insertion 

‘A prepayment discount of 5% ts availabe for all 6x 
oF largor frequency classiliod advertisers who prepay 
‘hoir full 12 month schedule, 

No agency discounts ara allowed for classitied adver. 
tising 

Contact Joyce Bollagar at (913) 967-1827 or fax (913) 
967-1735 10 place your classified ad. Or send your ad- 
vertising materials and order to Tammy Kalebaugh, Mo- 
bile Radio Technology. Classified Advertising Depart- 
ment, 8800 Moicalf, Ovorland Park, KS 66212, 


TWO-WAY RADIO 
TECHNICIAN 


Growing Motorola Service Shop, in Central 
Coast California needs qualified and experi- 
enced technician knowledgeable with Pag- 
ing and Motorola 800MHz Trunking Sys- 
tems, Minimum 3 years of experience with 
certification. Excellent benefits and com- 
petitive wage. Equal Opportunity Employer. 
Send resumes to: 
Coast Counties Communications, Inc. 
Atin: Steve Haynes 
401 Victor Way, Suite 1 
Salinas, California 93907 


me: Call and 
all an 
07878 Listento Job 
g 7140877 Descriptions! 
* Updated Weekly * Communications Based 
+ Engineering and Marketing 


interested, mai tesume to. Wayne Harley, 76 S. Claudine St. 
Suite 604, Anaheim, CA 92605 or Fax: 714-778-0441 
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Help wanted 


Searching fora 
better opportunity? 


PAG 


CELLULAR OPENINGS 


Positions are currently open for switch 
and cell site technicians in North Florida 
and South Carolina. These positions re- 
quire ahigh school education, associate's 
degree in electronics, radio theory and 
computer operations. These positions also 
require a minimum of two years experi- 
ence in Motorola cellular HDI! cell site 
equipment and/or Motorola cellular EMX 
500, EMX 2500 switching equipment. 


Send resume to: 
SPRINT CELLULAR 
Human Resources 
2110 Centerville Road, Ste. A 
Tallahassee, FL 32308 


An EEO/AAP Employer. 


System Manager 

In this position, you will have responsibility for the design, engineering, 
construction and continued growth and reliability of the complete paging system. 
Knowledge of paging systems and/or RF transmitters is desired. Dept. SM-MRT. 


System Technician 

You will have responsibility for installing and maintaining base stations and 
paging terminal equipment. At least 1 year experience with paging or 
two-way transmitters is required. Dept. ST-MRT. 

We offer competitive salaries and a full benefit package. Qualified applicants 
should send resume, indicating appropriate Dept, code, immediately by FAX to 
(214) 985-6561 or mail to: Paging Network, Inc., 4965 Preston Park Bivd., Suite 
600, Plano, TX 75093. Equa! Opportunity Employer. 


BR Ne ane RO ee Ta | 


Better not miss this. PageNet, the 
largest paging company in the U.S., has 
recently expanded into Nashville, New 
Orleans, St. Louis and Minneapolis, and has 
aggressive plans for continued growth 
nationwide. Immediate openings exist in 
various cities throughout the U.S, for the 
following: 


mal 


LI 


SUPPORT SERVICES ADMINISTRATOR 
(911 COMMUNICATIONS) 


$3,390 - $5,407 MO. 


This is management level work directing the 
overall functions, activities and operations of the 
City and County of Denver's combined 
communications center. 


Requires a Baccalaureate Degree in Business 
Administration, Management, Criminal Justice 
of related field and three years of supervisory 
or senior analytical experience in public safety 
communications. Knowledge of computer-aided 
dispatching methods, systems and equipment 
related to law enforcement, fire and EMS and 
knowledge ofthe development and maintenance 
of the Geographic Data Base Information 
Systems and Master Street Address Guide Is 
preferred. Applicants possessing the highest 
Quaitications in terms of length and qualty of 
education and experience willbe invitedio further 
examination. 


Apply by calling (303) 640-3946 to request an 
application through the mail. Completed 
application can be FAXED to (303) 640-1048 or 
mailed to Career Service Authority, 116 16th 
Street, Denver, CO 80202-5206 by February 
18, 1994. EOE. 


—_ 


Hughes Network Systems (HNS) is rapidly 
expanding in the dynamic wireless com- 
munications market, providing turnkey 
analog and digital cellular systems world- 
wide. Today, HNS is at the forefront of 
developing advanced wireless products 
that incorporate TDMA for applications in 
Cellular Digital Packet Data (CDPD), 
Personal Communications Services 
(PCS), and Wireless Telephony. 


Recent award of a large-scale domestic 
cellular contract, plus current work on-hand, 
has created a wide range of opportunities 
in our Cellular Networking organization. If 
you have a technica! degree (or equiva- 
lent experience) and would like to join us 
in continuing our pursuit of excellence, 
explore these opportunities with HNS: 
Hardware Field Engineers 

Must have 3-5 years’ troubleshooting 
cellular equipment to debug AF and T-1 
line problems. Some positions require 
extensive domestic/intemational travel. 
Network Planners 

Must have an administrative background 
plus 1-3 years’ network planning experi- 


ence (DC power systems, antennas, patch 
bays, transmission equipment) or 3-5 years 
of experience troubleshooting cellular/ 
telco systems. 


Systems Integration’ 

Applications Engineering 

To commission sites for cellular systems. 
test/verify software for switching and cellu- 
lar systems, and aid engineering in intro- 

ducing new products in the field, Must have 
previous field engineering experience. 


Project Managers 

Your background must include 5+ years 
of experience coordinating site surveys, 
installations, cutovers, verification, network 
simulation and integration, and network 
overlays. Some travel required. 

Market Managers 

You will work on-site with our clients, with 
responsibility for coordinating company 
installation resources and customer 
requirements; acquisition and manage- 
ment of warehouse facilities for storage; 
tracking repair and retum items; manage- 
ment of change orders, budget and 
schedules for the market and various 


HUGHES 


NETWORK SYSTEMS 


Subsidiary of 
Hughes Aircraft Company 


local support personnel; and customer 
interface. Locations include: Alabama, 
Florida, Georgia, Kentucky, Louisiana, 
Maryland, South Carolina, Tennessee, 
Virginia. Indicate location of interest or 
availability for relocation when responding. 


Program Managers 

Will assume budget management respon- 
sibility for nine markets, handle scheduling 
and changes orders, and coordinate 
installation, This includes responsibility 
for local contracts with subcontractors, 
program reviews, weekly reporting, inven- 
tory management, customer interface for 
status reviews, lease asset management, 
and order input and tracking. 


In return for your expertise, we offer a 
technically challenging and stimulating 
environment, excellent benefits and the 
chance to work with the best professionals 
in the industry. For immediate considera- 
tion, FAX or send your resume to: Hughes 
Network Systems, Inc., Dept. BKA/DCN, 
11717 Exploration Lane, Germantown, 
MD 20876; FAX: (301) 428-2833. An 
equa! opportunity employer. 


Classified 


Help wanted 


MOTOROLA AUTHORIZED DEALER 
SALES & SERVICE 


TECHNICIAN WANTED 


Growing MSS in the economically stable 
West Texas area looking for self motivated, 
responsible, highly qualified technician. A 
minimum of 3 years experience with Motorola 
Two-Way radio systems. Knowledgeable with 
Motorola 800 MHz trunking systems both fixed 
and mobile. 

Salay commensurate with experience, with 
a complete benefits package, paid vacations 
and holidays. Send resume with salary require- 
ments to; 


LUBBOCK COMMUNICATIONS INC. 
1819 N. University Ave., LUBBOCK, TX 79415 
ATTN: PERSONNEL DEPT. 


SERVICE TECHNICIANS 
Motorola Dealer seeks highly trained 
service technicians, 5-10 years ex- 
perience. Openings available throughout 
the Western U.S., immediate opening in 
California. Send Resume to: 42326 N. 
10th St. W., Lancaster, CA 93534. 


CELLULAR TWO-WAY PAGING 
PERSONNEL SERVICES 
Technical & Engineering 


Positions Available Nationwide 
Fees client paid. Send resume to address below 


ALL LEVELS OF POSITIONS FILLED NATIONWIDE 


+ Technicians + Engineers » Managers « Sales 
+ Extensive national resource of personnel 


Employers: Call 606-491-5410 10 aM to 8 eM 
Communication Resources 


Equipment for sale 


R&R 
USED RADIOS 


Low Band 
6 Micor 47MHz Mobile, 100W, each $100.00 


1 Micor Base 250W, Upright $2400.00 
1 Mocom 70 Mobile, 30MHz, 60W $100.00 
1 Super Consolette, 47MHz, 100W $500.00 
1 Micor Base, 47MHz,DC Remote $500.00 
High Band 

25 Radius P100 w/Accys $295.00 
2 Regency MC41 Mobile $50.00 
6 MICOR 100w wiAccys $100.00 


6 TAC TEC Portables w/Accys, each $25.00 


2 Uniden APH Portables, each $50.00 
UHE 
50 GE MPI, 2W, w/Accys Call 


100 Motorola Mocom 70, 25Watt, each $35.00 
6 TAC TEC Portables w/Accys, each $25.00 
1 Mitrek 45W w/Accys. $100.00 


216-759-7170 


8am-5 pm EST 
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SIGNALLING 


RADIO VOICE MAIL 
SELECTIVE CALL 
ANI 
REMOTE CONTROL 
TOWER LITE MONITOR 


ACTIVE FILTERS 


AND 
REEDS 


CUSTOM PRODUCTS 


Brasrco. 


PH (513) 773-6255 


Circle (75) on Fast Fact Card 


NEW! Tone-Master™ Touch Tone Decoder 


MoTron Electronics 
310 Garfield St., Suite 4 Eugene OR 97402 
Info: (503) 687-2118 Orders: (800) 338-9058 
Fax: (503) 687-2492 
Decode and display Touch Tones from a tape recorder, 
‘Seanner, of nearly any audio source. v 16 digit LCD 
display, 80 digit scrollable buffer v Bull-n speaker 
7 3V battery ¥ Metal case ¥TM-15 PLUS Includes RS- 
232 output and Software for optional datefime/ number 
logging using your IBM Compatible computer 
TAEI6 Standard Model 169 
TNEIS PLUS RS-232 Model sith Software 3339 
PS-12 AC Power Ad 10 
SH $5 USA/Canada, $15 Foreign. 
‘Visa, MasterCard & American Expreas 


RAPID COMM 
MODEL CHL = VHF/UHF 
SP-10 2 155/175 
P4110 2 350/383 
P10 6 396/429 
GP-300 2 452/484 

6 
1 
2 


GP-300 
M-10 
M-120 
GM-300 8 
GM-300 


16 
(800) 377-3807 


517/549 
255/304 
284/333 
338/403 
390/439 


Natural Voice Playback 


Ml Repeater Identifiers 
site Alarms 
Remote Telemetry 
Weather Stations 
M Multiple Languages 
Emergency 
Announcements 


DataVoice - DV-64 
Add a Recorded Natural Voice to your 
system or equipment. Voice vocabularies con- 
sisting of over 100 words or multiple phrases 
up to 1 minute in a Natural Voice is saved in 
Non-Volatile E-Prom memory, (If power is re- 
moved the recordings will not be lost). We'll 
record your message(s) in a male or female 
voice - or - you can record the library by using 
the optional SDS-1000 development board on 
an IBM or compatible computer. 
Parallel input word 8 ohm Audio output 
select 600 ohm Audio 
500 ma key output 
32 Kb samy +9¥ to +14v supply 
Multiple modes Size: 4.00" x 4,25" 
Selectable timing Connectors included 
Several different models available 


Palomar Telecom, Inc. 
1201 Simpson Way, Escondido, Ca, 92029 


(619) 746-7998 © Fax (619) 746-1610 


Why Electro Dynamics Crystal? 


LMR and Pager crystals for most 
models. For the best delivery, quali- 
ty and price call: 1-800-332-9825, 


1-800-EDC XTAL. 


ELECTRO DYNAMICS 
CRYSTAL CORP. 


9075 Cody 
Overland Park, KS 66214 


NOT JUST ANOTHER CRYSTAL CO. 


MPOURTTDINENSON INDUS IRY.INC 
WORLD WIDE COMMUNES LOCTIMENT BOKER 


Classified 


Equipment for sale 


ATTENTION! 
USERS OF COMMUNICATION CRYSTALS 


Why Wait? Get It Right! 
RIGHT PRICE $9.95 
RIGHT FREQUENCY = Over 100,000 Available 
RIGHT QUALITY Lifetime Replacement Warranty 
FAST DELIVERY 5-7 Working Days In Most Cases 
XTALTYPES AVAILABLE FOR: 
*MAXON + RITRON + UNIDEN "GE 
+ TEKK »* MOTOROLA +» KENWOOD + REGENCY 


KIRBY ENTERPRISES 
4120 Kirby Avenue + Cincinnati, OH 45223 + (513) 542-3696 + 1-800-819-2904 


Ay- 


International (USA) 


O PAGER CRYSTALS 


CO COMMUNICATION CRYSTALS 
C CHANNEL ELEMENTS 


@ Recrystalled 
H Complete Elements 


48-HOUR 


Circle (76) on Fast Fact Card 


INEZESS Fe azam SERVICE 

_— 1003A Tyler Street 

PRES ECT ONIES 5 : AVAILABLE 
C 


RagcenPans rhe emngoeinon 
racy Hebets ProvePahes Coleus (606) 283-5000 


DualRecene Modules Toneor DC GEMasterlIRemotes toa 


Aude Arplbers pboncaras Toneo*Oc wr -606-283- 
SpeeaeComp Ossie Bandst Sretaa $5 act FA ong 283-0883 

* and Mult sata Encore ke x Av 41018 
SomeDC Caras pon Sane SouceatEacodrs 1438 Cox A\ flanger, KY 41018 
1Y Pons epi Wicca TONTIGZAGorrs Sets ‘Community Repester Cards (Greater Cincinnati Area) 
ius ° SP sand More cir Drivers f 
Coniracomi Console ToT.ScM C 
Compt 7 Pr 2 artz Crystals 
Compile Call For More Information Sonia GE Master Cards “Precision Quality Quartz Crystal 


Made to Your Specification: 


We have the R1801 DAC for your programming needs. Call us with your requests. 
Phone: (703) 373-3888 We accept VISA and Mastercard Fax: (703) 786-7968 


Circle (77) on Fast Fact Card 


Circle (80) on Fast Fact Card 


MOBILES * BASES * PORTABLES * PAGERS * REMOTES 


PCI — PEKAAR COMMUNICATION INC. 
Steve's back, formerly of Gregory Electronics Corp, 
$ Specials of the month. $ 

3E $990 Control Head 128 channel NEW $75 
GE fabb CS Luter Caryng Case, NEW. Large or Short Site wit Strap Only 
GESSE0 16 Pius trunking contol Neads 
Motorola bAtrak Model TSIJJA 2800 60 watt 42.50 range 4 freq, wth accessories, clean, no PL 
Motorola MOCOM 79 UsIBBA 1900 60 watt 42.50 range 4 freq. wlaccess., clean, no PL 
Motorola Micor UTIRTN1100 42-50 100 walt wiacc, no, PL 
Motorola Micor USIRTN3100 42-50 60 wart wiace, 00 PL 
GE MPE Portablo Model PECSRBIEMX 480 10 470 rongo, 2 freq, wCS 
GE BE Portablos Model PEBSRBW 450 to 470 rango. 2 req, wOS 
Cotoc Voga moto decoder Modet 324 
—— Rogency BTH203 HB wiaccessories 

Regency Modo! TH201 HB waccessories 


" SHORES COMMUNICATION CO, INC. Creston varaiia nance hee peter fics yoo 2608 MOTH 


FOR SALE 
16 General Electric Mark V Trunking 
2-Way Radios, 800 Megahertz, 


Great Condition, $100.00 each. Call: 


(800) 321-1504 
ask for Tony H. or Marty Coon. 


VIOHOLOW 


Cresson poabe nace 
Fieatee RO orate ald Rack Corp 
602-425-5870 Catalog Available. if you can't find it, try us! Call (201) 772-0704 
* SALES BOARDS * STRIPS * ACCESSORIES * ELEMENTS * REEDS 
| * SERVICE Circle (78) on Fast Fact Card 
ik TFR SYSTEMS INC. 
’ “AUTHORIZED DISTRIBUTOR and 
WANTED: 
FACTORY TRAINED SALES REPRESENTATIVES 
USED SERVICE MONITORS *Serving Metro NY and all New Jersey for new units 
IFR MOTOROLA HEWLETT-PACKARD eae at aL aia 19008; Sean aens, 
ALSO WANTED: USED sah ie PA OS Gio ere 12004 potted 550. 
661-9964: 716-763- FMAM 600SCSA 
Bee pad Sai ae + Many Units In Stock for immediate Delivery « Leasing Arranged + Monthly Rentals 


USED UNITS FOR SALE NATIONWIDE 


MRPMOSES RCDNG, Bae 


Fax 516/679-9373 
Circle (79) on Fast Fact Card 
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Classified 
—_ | Equipment for sale 


LOOK! 
WHOLESALE PRICES ON ALL MOTOROLA RADIUS 
AND OTHER MOTOROLA PRODUCTS 


RADIO CeNt 


1-800-923-6872 
OR FAX YOUR RFQs TO (205) 476-4768 


YOU'VE CALLED THE REST - NOW CALL THE BEST! 
36 YEARS FACTORY EXPERIENCE 


Circle (81) on Fast Fact Card 


RAMSEY COM-3 


The communications service monitor that's 
missing one feature .... HIGH PRICE ! 


*» Frequency coverage 100 KHz to 999.999 MHz 

* Signal Generator 0.1 uV lo 10,000 uV with reverse 
power protection... no more frontend blowouts! 

* Builtin 1 GHz and audio frequency counter 

* Modulation includes 1 KHz, CTCSS or external 

+ The most popular low cos! high performance 
monitor. thousands sold worldwide 

‘+ Extremely portable, only 13 pounds includes 


rechargeable batlery al no extra cost . 
«Call for free 10 day trial in your shop em 


Ramsey Electronics Inc. a 


793 Canning Pkwy 716-924-4560 


Saas SSS 
$2995.00 
Victor, NY 14564 716-924-4555 (FAX) 


Circle (82) on Fast Fact Card 


MOTOROLA Radius 


DELIVERY NOW! 

One of the largest stocks of Motorola Radius in the world, 
Every Model in Stock! Free Programming of all new units on Delivery! 
Will Positively Be Shipped Tonight! 

On your jobsite tomorrow. We can handle any size order and have 
done so for 20 years. 


CALL 1-800-53-RADIO (72346) 
FAX (706) 568-4506 
To place your order, even if you live in Hawaii, Virgin Islands, Alaska or 
Puerto Rico. RADIO WHOLESALE - John Cunningham WB4-JUN. 


Circle (83) on Fast Fact Card 


TOLL-FREE 1-800-548-2484 


COMMUNICATION EQUIPMENT 
Order Today! Ship Today! 


‘fh 


SHEILA 
Mobile Radios * Telewave Site Management 
Equipment * RFI Connectors * Whelen Strobes 


+visa 
AA DLAN Peavy Call for Our reonerne 
LAND MOBILE RADIO FREE FLY! poner 


DEALERS ONLY 


Circle (84) on Fast Fact Card 
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Now, here’s a switch! 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES 'TO 15 HOURS'! 


Prevents Dead Batteries. 


MADE IN U.S.A. 
PROTECTS YOUR RADIO. 


400 Highland Avenue * 
Alloona, PA 16602 


Circle (85) on Fast Fact Card 


ICOM Factory Authorized Sales & Service 
Radios & accessories bought, sold and repaired. 
Warranty Service Center, Dealers Welcome, Land 
Mobile & receivers only (no marine or amateur) 


SWS SECURITY — 1-800-776-8274 


—_ | 
LIGHTNING PROTECTION / i 
by Rabun Labs, Inc. /} 


The ILD/P * automatically detect: 
/| lightning whenitis 2-5 miles away, 
|, | gives an alarm, switches power | 
sources, or automatically discon- || 
nects power, telephone andcoax | 
, lines until the storm is a sate 
/| distance away then automatically | |/ 
| reconnects. 12 models available. | 
[4 computer: saisices Antanas 4 [J 
+ Pumps and Controllers | 


SS 


+ Radio Communications 


| DEALER INQUIRIES INVITED. 


1-800-788-1824 | 


See us at 
ENTELEC Booth #415 


Buy RADJUS from 
California Radio or f 

4@u'll Pay the price! 
800-131-0103 


Classified 


Equipment for sale 


— 
SS 


Specializing in Motordiz Radius! & 
Large Inventory — Same Day — 


SP10 VHF PL 1 wt. 
SP10 UHF PL 2 wt. 
P110 VHF 2 ch-2 wt. 
P110 VHF 2 ch-5 wt. 
P110 VHF 6 ch-5 wt. 
P110 UHF 2 ch-2 wt. 
P110 UHF 2 ch-4 wt. 
P110 UHF 6 ch-4 
GP300 VHF 2 ch 
GP300 VHF 8 ch 
GP300 UHF 2 ch 
GP300 UHF 8 ch 


MEGAHERTZ TECHNOLOGY, INC. 
Inquiries: 214-341-1119 
Fax: 214-348-5659 
800-70-RADIO (72346) 
ted — 


Orders: 
— MasterCard aoe 


Circle (86) on Fast Fact Card 


HIGH SPEED SAN 
Senaume > DTME > 20728 
STEEL KEYS 
SEALED GOLD CONTACTS 
An ultra-high quality OTMF Encoder 


for absolute reliability and function 


'# Sohtware- Driven and Keyboare Programmable 
'® 25 Memories @ High Capacity, 30 Digits per Location 
Test & PTT Disable 


DPD”? YYW, 


Conn 


a 
eS 


'* Non-Volatile Memory 
‘© 5-10-20 OPS. Pure Si 
© Speed Adj @ Pause 

‘© Wide Operating 
"© Toch Level Prograi 


l<—— 216° ——>| 


is —*l 
PK-7V, ANI3.2 
PK.7H Horiz. Model 


— 2 
PK-1K, ANI32 
W/Relay s 


P.O. Box 2020 


ola! Pipo CCommunications 7.2 ries coms os725 
(916) 644-5444 
To: Emphasis is on Quality & Reliability FAX: 644-PIPO. 


Circle (87) on Fast Fact Card 


COMPUTERIZED DISPATCH 


TURN YOUR PC INTO A DISPATCH CONSOLE 


BIG FEATURES WITH A SMALL INVESTMENT 
STANDARD FEATURES INCLUDE: 


* Call or write for ANI3.2 Into 


A Displays & Logs All System Activity 
A Transmit By Keyboard, Mouse, or Touch Screen 
A Selective Calling By Individual or Group ANI 
A Transmit By ANI, Unit #, or Name A Individual & Group Enable/Disable 


CALL IDA CORPORATION 800-627-4432 


YOUR STOCKROOM 
HAS IT... 


T TIMES 


MICROWAVE SYSTEMS 


LMR" 


Flexible Communications 
Cable 


THE ______ 
COMMUNICATIONS 
EXPRESS 


US 1-800-631-7297 
FAX 1-800-327-0007 


Circle (88) on Fast Fact Card 


For Sale 
Centra Com I 
—Whole or in Parts— 


Centra Comm Il 
Engraved Buttons. 
$6.50 per button. 
All orders shipped 
within 48 hours. 


Centra Com II 
Reprogramming and 
ustom Changes 


Northeastern Communications Inc. 
Waterbury, CT 06708 


(203) 575-9008 


Radiuy 


Lowest prices PERIOD! 


800-231-0103 
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Classified 


Equipment for sale 


ELECTRONICS CENTER 
3913 BROADDUS AVE, EL PASO, TX, 79904 


BUYING LATE MODEL UN- 
WANTED 2 WAY RADIO EQUIP- 
MENT, COMPUTERS, PRINTERS 
& TELEPHONE SYSTEMS. 
SEND OR FAX YOUR LIST 
TODAY. PLEASE INCLUDE QTY, 
MODEL NUMBERS & DESCRIP- 
TION. WE ALWAYS GIVE 
PROMPT REPLIES EVEN IF WE 
ARE NOT INTERESTED, IF YOU 
SELL BY BID OR AUCTION ADD 
OUR COMPANY TO YOUR BID 
LIST, WE ARE OPEN MON-FRI 
7:AM TO 5:PM & SAT 8:AM TO 
1:PM. MST OUR FAX IS ON 24 
HRS. 7 DAYS WE ALSO SELL 
EQUIPMENT. FOR LIST SEND 
OR FAX YOUR ADDRESS, 
TELEPHONE AND FAX NO. 


FAX 915-562-3827 VOICE 562-1000 


The Industry Standard For All Band Trunking 


One board fits most mobiles and portables 

ETrunk® equipped radios available 

Low cost, easy to install 

No special site controllers needed 

Dispatch and interconnect capable 

All board features are software controlled 

Compatible with more radios than all our competitors combined! 


1-800-4-ETrunk (914)245-1128 Fax retrieval system: 1-800-292-9723 (914)245-2382 


Circle (89) on Fast Fact Card 


All Brands 


dead 


pagers ? No such thing... 
We bring 'em back to os At low @ flat rates. Conversions 


Tepairs, also. LCD's, crystals, vibes, chains, cases: 15 + colors 
And... BEEP Plus, the extraordinary new billing software. 
2-Way radio repairs at a flat rate of $ 45. 


Qa One-Stop Shopping for the Pag 
Lazer Beepers, Inc 1. 800, 354. 3405 


Circle (90) on Fast Fact Card 


WHEN QUALITY COUNTS, CALL 


USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AZ 


DSi 
CRYSTALS-ELEMENTS 


44 YEARS IN THE INDUSTRY 
EXPEDITE SERVICE 


MENTION THIS AD 


(602) 275-4505 * Fax (602) 275-4555. 
30%%-70% savings on Motorola, GE, EFJ mobiles, 
base stations. portables. pagers. repeaters— 
primarily solid state—all frequency bands. Also, 
accessory items: Motorola *’Systmes 90"* con- 
trol heads. PL and paging reeds. channel ele- 


AND RECEIVE OUR QUICK REFERENCE TO 
COMMER ATIONS AND PAGER tlie a FREE, 


1-800- 728- 1426 I 1. 800- 329- 9426 
” FACTURING. CO., 


INTERNATIONAL CRYSTAL MANUF) 


Ak | COMM 


_ ments. Cash quotations made for 
i purchase of above equipment. 


PALOLRTITD ANSON NIUSTRY, NCE 


WORLD WIL CONSENTS ELEMENT REAL 


4614 E. McDowell Rd. 


TO Dante Court Maroc, Nw Wk LAL Be 


At 
Wholesale 


P.O. BOX 26330 + OKLAHOMA. ‘ine OK rate 
GENERAL hices 


Buy 
Direct 
COMMUNICATIONS 


DISTRIBUTORS OF MOBILE COMMUNICATIONS EQU 


Largest Inventory * Quality Service - Fastest Delivery & Best Prices 
5157 Anton Drive * Madison, WI 53719 + 608 271-4848 * Fax 608 274-2080 


800 356-3200 


Because your business takes you everrwhere. 


oN Mobite > 
Benne EDACS 


viiolecle 


Phoenix, AZ B5008 
GENERAL iiices 


Buy 
Direct EI 
COMMUNICATIONS 


DISTRIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 
Largest Inventory « Quality Service * Fastest Delivery & Best Prices 
5157 Anton Drive * Madison, WI 53719 * 608 271-4848 » Fax 608 274-2080 


800 356-3200 


Because your husiness takes you everywhere 
jem rN 

IDLcangliiR 
— LAND MOBILE RADIO 
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Classified 


MUNICATIONS 


Mm JACK A. ACCONEY 
FOR SALE: 
Motorola Mobiles 
Mostar 800MHZ 35W $350 
Mostar 800MHZ 15W $250 
Traxar 8OOMHZ 15W $175 
Maxtrac 800MH2  35W $525 
Maxtrac B00MHZ SW $425 
Maxtrac 900MHZ 35W $575 
Maxtrac 900MHZ  15W $525 
Portables with chargers 
MTX 800MHZ 
2 sys./3 sub, $875 
MIX S00MHZ $625 
STX 800MHZ CALL 
Uniden 
SMU 300K-460MHZ 
Programmable $200 
Telephone: 09-268-2600 
Fax: 609-268-1804 


BUYING ERICSSON - GE EQUIPMENT 
CALL OR 


X FOR QUOTE 
Rangr 150-174 40W less ace. + $325 
MPI UHF 4W WICG & Charger $165 
MPI UHD 4W WICG Tech special..... .$40 
Delta-SX 450-470 less aco. 100W $325 
Delta-S 450-470 40W S-990 ace. $299 
Delta-S 450-470 40W no ace. . $199 
Delta-S 450-470 40W less CG/ace. .. . $135 
Delta-S 42-50 less acc. 110W ....... $295 
MPD UHF 450-470 non scan $300 
MPA UHF 450-470 Select model . ... .$450 
PLS/MPD/MPA Multi-chrgr, NEW $100 
MASTR II 150-174 t10W . from $115 
MASTR II 138-150 40W less acc. +8100 
MASTR |! 450-470 40W wlace $165 
MASTR II Accessories, complete $50 
MASTR Multi-channel cables $20 
MASTR PRO/EXEC MIC’S NEW. $16 
440 MHZ MASTR IVCMVP RX FE. $40 
$-990 128 ch. head wiwarranty .......$125 
8-950 128 ch, head wiwarranty .......$75 


MPS/MPR/MPX/MPI/MPD Chargers . . call 
NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


BUY—SELL—TRADE 


GE 900MHz Paging TX Cait 
GE 900MHz SMR Repeaters Call 
Micor Base Repeater from $1295, 
Mastor Il Base Reptr from $1295 
Mocom 70 Consolets from $250 
Mocom 70 Mobiles from $100 
Micor Mobiles fram $150 
Mitrok Mobiles from $150 
Master il Mobiles from $150 
EX Il Mobiles from $100 
Phoonix / MVP from $150 
DC/Tone Remotes from $100 


Bases / Repeaters / Mobiles 
No Used Pagers-Portables or Parts 
Cash + Shipping Paid Promptly 
Bob Barnett Call for Quote or Sales List 
FeO mClesstoch Warehouse 1-501-835-7066 
“ee, Fax 1-501-895-8786 


BARNETT ELECTRONICS, INC. 
8718 Wilhite Lane * North Little Rock, AR 72120 


Equipment for sale 


In Stock, Best Prices, Quicn Service 


/JBASTRON 
CORPORATION 


ra 
MAXRAD, 


State of the Art Antennas 


lias boty Radiuy 


EN : 
AMPLIFIERS W vertex 


We also stack: 
AOR JaBro 
Beckman Kenwood 
Centunan Larsen 
Comm. Spec Maxon 
ct Systems. Maxrad 
Opto 
nals Pipo 
Tempo 
TPS: 
Uniden 


TOLL-FREE (800) 877-7979 


Y RADIO 


2050 South Bundy Drive 
Los Angeles, CA 90025 


Phone (310) 820-1234 
FAX 310-826-7790 


Circle (91) on Fast Fact Card 


e Bracers « PAGERS * PAGERS * PAGERS» PAGERS « PAGERS ° 
> MCMANUS COMMUNICATIONS & 
501/763-6250 
Fax: 501/763-6533 


“Authorized Dealer of 
NEC Paging Products” 


‘ Refurbished Motorola, NEC, and Panasonic Pagers 
‘= New Panasonic Pagers 

‘» Pager Parts and Accessories 

= Reeds, Filters, Code Plugs, etc. 


We Repair Pagers — Used Pagers Wanted 


We Provide Support for our Canadian Customers, Too! 
“One cail gets it all!” 


PAGERS « PAGERS « PAGERS « PAGERS: PAGERS « PAGERS 
Circle (92) on Fast Fact Card 


*OAMOPUVU H“IMOPVsHIMH 
*“MIMOSDUsHIMOS> Us HIMH 
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Classified 


Remote Controls. 


Pure and Simple. 


160 N. Broadway 


Electronics 


Automation & 


Engineering, Inc. 


13667 Floyd Circle = 
1-800-527-4596 


Circle (93) on Fast Fact Card 


Dallas. Texas 75243 


Fresno, CA 93701 


MOBILE AND PORTABLE RADIOS ‘AT 
WHOLESALE PRICES 


1-800-233-8818 


ANALOG TELEMETRY FOR YOUR SITE 
* 8 Channels of Analog Telemetry 
* Voice Synthesizer Readback of Analog Valves 
"TMF and RS-232 Serial port Access 
igh and Low Alarm Poin per Channel 
igh and Low uacking of exch Analog Chanel 
cess can be from -6 DTMF digits 
#10 Analog Conversion Faceplates 


Link Communications 
P.O. Box 1071 

1404 Gold Ave, Suite #1 
Bozeman, MT 59715 
(406) 587-4085 Voice 


(406) 585-7575 Fax MasterCard, 


* All Analog inputs can be Field Calibrated 
#4" x 6" 4-Layer Board, 20 Pin Solderless Connector 
+ 60mA @ 12 Volt operation 

Only $299.95 


Visa, Discover, COD's 


Circle (94) on Fast Fact Card 


sea AS 
dasa UD 


oie LAB. INC 


c RYSTAL LS FOR ALL RADIOS 
+ Communication Crystals 
‘All makes and models 
+ Channel Elements 
Recrystalized and compensated 


Competitive pricing! 


800-333-9825 
FAX 714-491-9825 
1142 N. Gilhert Anaheim, CA 92H01 


* LABELS * NAMEPLATES * 


Custom Labels for your pagers, 
cellular phones and two-way radios. 


Battery labels » Bar code and printing systems. 


CALL FOR FREE SAMPLES | 
—, ADVANCE LABEL L & GAG 
AS eee, 
1-800-466-5345 1-214-542-5345 
FAX: 214-548-2518 
* Outstanding quality at competitive prices « 


VISA 
MASTERCARD 


PATOURTITDAINSON IN STRY.INCE 


[WORLD WILE COMIMUNEATIONS LOUUMINT HORER 


TE Dente Court Maire New Yoke IDO 


Channel Elements 
100,000 Freqs in Stock! 
MASTR II, MVP, EXEC II 

MICOR, MOCOM & MOTRAC 


$20 w/trade or $25 wio trade 
Lifetime Warranty 
3-Day Standard Delivery 
1-800-237-9654 
FAX: 513-542-8870 


CHANNEL ELEMENT HQ. 
4120 Kirby Road 
Cincinnati, OH 45223 


We Buy Channel Elements. 
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Classified 


OU NEED A DC440 TO: 
. 
Save valuable time + Provide better customer service 
Keep your shop ahead of the competition 
Update older service monitors 
The Model DC440 
* Simultaneously Decodes: 
50 Sub-Audible CTCSS Tones + 106 Digital (OCS) Codes 
16 Touch Tone” (OTMF) Characters! 126 Character Recall 
+ Connects to Discriminator of a Communications Receiver 
+ Has Serial Data Interface 
* ToneLog” Software for the PC Logs Tone/Code usage 
for Channel Surveys 
« Directly connects to Model R10 Interceptor” for checking: 
CTCSS Tones. FM Deviation. Signal Strength and Audio 


peas0 DECODER 


Order 


Line ! + Exceptional 2x16 character back lit Liquid Crystal Display 
Fax 305-771-2052 * Optional internal 4 hour NiCad Battery Pack 
+ Small Size: 1.8" x 4.5" x 4" deep 
= — C440 - 3.1 Decoder seen BOO, 
CX12 RS-232C Interface Convertl...nnunnnemin® 89, 
305-771-2050 + 5821 NE 14th Avenue., Ft. Lauderdale, FL 33334 —ToreLog” Sofware fo: the PC 8 49, 


5% ShpHanding (Max $10) US. & Canada. 15% outside continental US Visa 
‘Ar specteatons and pr 


or Money Order only 


crovigaton. NiCad 44 Battery Pack See 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 


STARTING THE NEW YEAR 
WITH A BANG! 


MOTOROLA RADIUS, WHERE 
QUALITY IS #1, BUT WHERE WE 
WANT TO BE DEAD LAST — LAST 
ONE YOU CALL FOR PRICING! 
YEAR OPENING SPECIAL: GP300s 
with all access. 8ch. UNF $507, VHF 
$477, GP Batteries $40 ea. 


PROCOMM Information & Fax: 805-497-2397. 
Orders Only: 800-497-2394, 


ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 
FAX 504-361-5526 

Motrac; Micor, Macom; Mitrek; Etc. 
MT's, and GE Elements. Call for 

prices. 

Any desired Frequency available 
for fast delivery. 

Lifetime Warranty on Crystals 
Trade-in credit on your Old 


Channe! Elements Circle (96) on Fast Fact Card 
We Buy Used Elements 
Try us first. We always have your 
Rods - UL Certified Paging Clip atl 
‘ACKSON ; i ics Macy 
1814 Hancock St. PO eesvcor spans Supe Sear gecClips,, Grap! rane = 
Gretna, LA 70053 130 Danette Circle GLOBETRAY brochures, newsletters come to Ife! 
(702) 852-4258 * Strut Metal Framing: “PageCips...like a designer on disk!" 
Fax: (702) 852-4258 GLOBE STRUT Oa. 716/694-5794 
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Classified 


Radius weve cor’em! 
AND WE ARE NO. 1 WITH THE 
LOWEST PRICES IN USA! 
‘SP10'S, P50'S P110°S, GP300'S, M10'S, M120’S, 
M208'S, & GM300'S ON HAND — 
IMMEDIATE SHIPMENT. CALL US FOR OUR 


Thi [OS MOTOROLA & LTR NEW (N) 8 USED (U) 
SOME 


MOBILES 
NEW RADIOS 
15W /12W MAXTRAG 2 SYSTEMS 2 SUBS $895 
SSWG0W MAXTRAG. $895 $995 
35W SPECTRA B7 10 SYSTEMS SCAN 
25W PP1000X BS F 
5W SYNTOR X SMARTNET $1,495 
25W GX 3030T 7 SYS MOTOROLA & LTR §795 
USED RADIOS 
BWWA2W MAXTRAC (U) $495 
S5W30W MAXTRAG (U) $595 
‘Y2W B5 SPECTRA (U) 10 SYS, SCAN 
OW BS SPECTRA (U) 10 SYS. SCAN 
‘3SW SYNTOR X VES (U) WMULTI SUB FLT $295 
35W SYNTOR 9000E SMARTNET 1(U) $1495 
25W PP1000 $795 (U) $995 
CONTROL STATION PKG. (PWR SUP, MIC, 
TRAY) 


PORTABLES 

NEW RADIOS 

SW MTX8000 WICHARGER 

‘SW MTX9000 WiCHARGER, 

W VISAR WCHARGER 

‘2W HXSB0T WICHARGER MOTOROLA 
au 

USED RADIOS 

‘2W MTX800 W:CHARGEA (U) 

2W MTX810 (U) 6 SYS CHAGR 

‘2W MTX900 (UISYS WiCHARGER 

3W STX 3 BUTTON DISPLAY (U) 

3W STX DTMF 15 SYS/15 SUB {U) 

QW STX SMARTNET 1 

W STX SMARTNET 11, 111 GEMINI 


MOTOROLA NEW (N) & USED (U) RADIOS 
‘MOBILES 


100W SYNTOR 9000 VHF WIPAC-AT 
‘& CHARGER (U) 
10OW SYNTOR X VHF BF SCAN ELECTRONIC 
SIREN (U) 
100W SYNTOR X UHF 8F SCAN (U) 
100W MARATRAC UHF & VHF 8F SCAN (U) 
100W MARATRAG UHF S9F OPR SEL SCAN (U) 
00W MARATRAG "A7" NEW UHF OR VHF 
45WiA0W SPECTRA VHR OR UHF NEW 
140W SPECTRA VHF OR UHF NEW 
25W MAXTRAC VHF/UHF 18F SCAN (U) 
45W MAXTRAC VHF/UHF 16F SCAN (U) 


PORTABLES 

NEW RADIOS 

HT600 VHF 8 UHF 6F NEW 
HT600 (USED) VHF & UHF 6F 
HT1000 WICHARGER NEW UHF OR VHF 2F 
HTT1000 WiCHARGER NEW UHF OR VHF 16F 
VISAR WICHARGER NEW UHF OR VHF 
MT2000 WICHARGER “A7- NEW UHF 


REPEATERS - BASES USEO ONLY 

25W AP71 UHF WiDUPLEXER NEW. 
PROGRAMMED. 

75W MICOR UHF RCB CONTIN DUTY (U) 


RADIO EXPRESS, INC. 


AMEsIoN’s FAVORITE RADIO BUYING PLAce™ 
CM orriceSeittetivee “fax rosese oe 


SALES LINE 800-545-7748 SALES LINE 


We Auy URED MOTOIDLA ANORAGIWA™ —VISAMASTERCARD-OWSCOVER ACCEPTED 


Circle (97) on Fast Fact Card 


WOLFE COMMUNICATIONS 
1113 Central Ave. * Billings, MT 59102 
406-252-9220 « FAX: 406-252-8617 


Call or write for our current flyer 
BUY — SELL — TRADE 
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Equipment for sale 


AAIDLAN DL [24 sconne 


LAND MOBILE RADIO 


All Dealer Inquiries 


Factory Approved Welcome 


WHOLESALE PRICES 
* Large Inventory * Fast Service * Flat Rate Repair Service 
* Complete Dealer Support Program 
(g00) 726-9015 


SAME DAY SHIPPING 1612) 884-8352 


IT MAY BE WINTER IN MONTANA 
BUT OUR PRICES ARE SIZZLING!!! 


Call for Weekly Specials! 

ans efurbished Equipment Available 

FR Wholesale Prices to Dealers Only. FAX (612) 884-8356 

—$——— 9635 Girard Ave. South 
DISTRIBUTING _ Bloomington, MN 55431 


Circle (98) on Fast Fact Card 


GE RADIOS 
AT WHOLESALE PRICES 


® We will meet or beat any published price. 
The largest GE dealer in N. America, 

‘@ Rush Delivery in the U.S., Canada & Mexico 

@ We buy used & take trade-ins on GE 2-Ways 

@ FREE sales and service support, 


1-800-336-6825 


Hrs.: Mon. thru Fri, 8 A.M. to 7 P.M. E.S.T, 
= 


Circle (99) on Fast Fact Card 


Low Profile 
Antenna for Radio 
Communication [jis 


FEATURE: 
* Higher "Q" than whip antennas 
* 95% Height reduction 
* Models available from 27-900 MHz 

(HE, VHF, & UHF) 

COM-RAD INDUSTRIES 

PO Box 88, Wilson, NY 14172 

For Immediate Fax Info & Technical Assistance, 
Tel: 716/751-9945 * Fax: 716/751-9879 


Dual Band, 


Towers and Land for Sale 
LIQUIDATION 
Former Western Union Sites, CO, IL, IN, 
KS, KY, MO, NE, OH, OK, PA, TN, TX, VA, 
WY, WY. Land, buildings and towers. 
Agent Joyce Castille. 
800-852-8166 


USED RADIOS 


at Low Prices! 
“GE 


*RCA 
* ACCESSORIES 

TONE ELEMENTS 
*CHRYSTAL ELEM 
*BASE STATIONS 


Large Quantities « (817) 433-5452 


OF MOTOROLA USED EQUIPMENT! 
Mitrek, Micor, Syntor, Moxar 80 & OTHERS: 


¥—> 800-231-0103 


Classified Equipment for sale 


BUY—SELL Antenna Farm 
WANTTO BUY: Communications Suppl 
* Used GE - MARC 
* Used E.F. Johnson LTR 


EQUIPMENT FOR SALE; 
* New GE EDACS Base Stations 
* Used GE Mobiles & Portables 


Call 1-800-365-4283 ext.#38 


GATEWAY 
COMMUNICATIONS, INC. 


Circle (100) on Fast Fact Card 


$SSSSSSSSSSSSSSSSSSSSSSSSSSSS SL@WPOKE 
MOTOROLA Radius 


LOWEST PRICES ON PLANET EARTH 
WE WILL NOT BE UNDERSOLD! 


Wholesale parts & accessories too. 
VHF 


power lay ti 

* Delays ane Caen after ignition" 
has been turned off. 

* Installs easily inside any radio. 

* Programmable Time Settings 

* Dealer Pricing Available 


$39, 


1-800-336-6825 


Master Card ¢ Visa * Discover 
American Express Accepted 


2ch 25 WATT 
8 ch 25 WATT 
16 ch 25 WATT 
2ch 45 WATT 
8 ch 45 WATT 
16.ch 45 WATT 


1 -800- 249- 1250 
WETEC ELECTRONICS 
VISA ACCEPTED 


Hours: Monday thru Friday 8:00 A.M. to 7:00 P.M. E.S.T. 
D&L Wholesale Center + 3512 Cavalier Dr. » Fl. Wayne, IN 46808 


Circle (101) on Fast Fact Card Circle (102) on Fast Fact Card 


: F ‘Cushman CE-48 CE-8 Service Monitors NEW STANDARD RADIOS AT DISCOUNT! CALL NOW 
Pa cette alicia GEPhoenixSX VHF, 2/16 CH& Scan Harris Alpha2000E | VHFIMTS 
10 MOTOROLA SYNTOR Xx 1OOWATT UKE GEMLS LB, VHF, UHF 2/8/16 CH & Scan Motorola Pulsar VHF IMTS & Others 
SCHAWISCAN MULTI PL WITH (EE PROM)... . $950 0a, GE MASTR Il'& Exec LB, VHF, UHF Motorola MT500 LB, VHF, UHF HT 
GE MVP, VHF Motorola MT/HT/ Gang Chargors 
BOR RRREE MITTS 42 SO YFALD ‘ee. GEMASTR II Baso/Rptr LB, VHF, UHE Standard HX300, $20, 734,834 VHF, UHF HT 
Motorola Mocom, Micor, Mitrek LB, VHF, UHI Standard Hx400 Vie, UNF 25 CH Synin SW HT 
MOTOROLA MITREKS 150-160 W/ ACC PL Motorola Moxy, Maxar, -50, -80 x Uniden SPH & SPU 8 CH Synth H 
sOWaTriG $1900 Motorola Mosar 800° Wescom GHz erowave,MMUX 
Motorola Base/Rptr/Consolettes LS, VHF, UHF Standard GX-1500U 
20 MOTOROLA MICORS 45WATT WITH ACC Standard GX3000 UHF 64 CH Synth/Scan GE Deskon Il OC Remotes, Motorola Local Remotes: 
S¥S.90- SCAN MULTI PL $100 ea i 8 MORE - MORE - MORE - MORE ~ MORE ~ MORE 
50 GE MASTER EXEG Il 42-60 (GREAT FOR 
SIX METER HAM USE) 4 CH GOOD COND. $50 ea We Buy Used Equipment — CALL! 
URES Wr CHARGER (WO PROM) si Ph: 1-800-456-5548 
: = Fax: 1-307-266-3010 
20 UHF MT S00 4 CH PL WITH CHARGER $125 ea 
10 T1600 REMOTES TONE ANO DC $125 ea Circle (103) on Fast Fact Card 
20 HT220 4WATT - 4CH - PL WITH CHARGER ...... $75 ea 
600 CHANNEL ELEMENTS (MOST ARE LO BAND)... $3 ¢a LAND MOBILE RADIO BBS : eae er ‘Timer Sonim 
10 GE DESKON II REMOTES $30.a Buy elle ee need Ler stnipment ‘The 0G 200 Series. sa, ip swinsh 17 Heel worn 
= with hundreds of other dealers nation- J Gprogrammable timer with delayed time 
500’ 24" FACE SQUARE DESIGN 3° & 2 1/2" LEGS peorrar of ts ain vo T2Y tex: Tas ens 
BOLT TOGETHER ANGLE TOWER GOOD COND wide. Call with your modem to register ff Gscainn of minwo 2+ hn, Tw unit wil 
CURRENT PE DRAWINGS AND SEALS S1a/FT now. 7 Seen mas eye 
FOB WINSTON-SALEM, NC The CommLine BBS COMM-NET 2000 
Call Charles at CMC ENTERPRISES (910) 769-2885, 313-854-6441 800-283-5158 


February 1994 Mobile Radio Technology 87 


Classified 


Equipment for sale 


} - Fast turnaround 
+ Flat rate labor* 
+ Common frequencies 
in stock 
+ Parts & accessories 


*Flat rate does not include parts 


+ Refurbished Motorola 
& NEC Pagers 

+90 day guarantee* 

+ Volume discounts 


*Guarantee on electronic 
components only. 


Kern Pager Repair 
834 Foley St. Jackson, MS 39202 
601-357-4138 Fax: 601-948-8257 


1-800-844-8287 


Circle (104) on Fast Fact Card 


COMPATIBLE MOTOROLA ® RADIO PROGRAMMING EQUIPMENT 
Wwe ere Program "IN-HOUSE" 
ner PA3 $169.00 


New-Visar ® Prog. Cable...CALL!_~— 
Naw-Visar Fog. —— -_ 
PA-2" aced ioauros $129.95 | 


@ Rechargeable NI-CAD battory 
© Data and Active indicator lights 


Precision Designed Metal Cases 


PA-1° CALL! 
{© Supports full spoctrum of 
programmable Motorola 
Radios ® 
(© IBM ATIXT compatible. 


PROGRAMMING CABLES 
ur Prograimimiing Cables are precision devices designed 
‘Specifically for each tadio. Put your confidence |n our quality. 
NEW! 71000/MTz2000/JE0).... CALL 
SPECIAL: GPS00/P110....$119 HT50/P100@.... $85 
HT600/MT1000/P200....CALL a 
FullLine Programming Cables: 
SABER,SPECTRA®, STX@, _ { 
|, RADIUS@ MOBILES, MAXTRAC® 
Wat: Hacrare'Ony ofr ld by Mott, in 


Povanis INDUSTRIES 
3 Divan of South Computer Corp — 


141. W, Wieuea Ra, Suite 3008 
‘Atlanta; GA 203425219 


WE OFFER: DON'T SETTLE FOR: 
v Precise metal frames Interior designs: 
wv Quality P.C.B. designed x Velcro straps 
¥ GOLD connector pins x Cheap construction 
¥ Battery Eliminator option X Plastic rigged boxes 
¥ Coil cords 
— Dealers 

v 1 Year Warranty Welcome! 


These Special Prices 
Call Today! 


og J. 


‘Ad Oniyt 
24 HOUR FAX LINE 404-252-8929 


arcs 


bay 


orscover| 


€.0.0. 


7 ea G00N Turked Cartons, T1958-SP600 
93 9a, WxX340, OMY Canvantiona. HESRAUBI10 
25 4a, Syiror, BOOM Tink. & Cone, TASVBSBN 
4 na, Spr, 8004 Tink. & Cone, TASKALSGIY 
5 aa GECorona, COOMII2 Tanke. $0 watts 

13 ea GE Marc Portales, B00u Trunked 

25, leo 485uHr TARTAIOOD 


WE BUY 
AND SELL 


50 aa, Syator, 460MM, T64SRAI200 
12 aa. leo, 460MHe, T?RTAIOOD 

1 aa, Are, 4B0MH2,T444A3000 

5 a Mvxar 80, 460MiH2, 0947S2.000 

533 oa, M240, MR, HaAAAALINAD 

38 ea, MTSOO, 60M, HOABHUIT2E 
CERKBSIO6AT (w/DV) 
KTA1200 (w/DVF) 
MMe. CTBATSNIOG 

27 ea Symon. 15502, TAISRATZO0 

37 ea, Mivok, 1S4MH. TB3.UA3900 

33 ea, Micor, 153K, T73RTNA100 
4a, Many, 189M, DABGNMABOOD 


RADIOS 


SCHAEFER 
RADIO CO. 


1301 Grant St. 


HON! 
(319) 984-6115, 


(319) 984-6220 sata 


3 

ta Syntor soo Cantol 
Heads, CNOA 

40 a. Pulsar iV IMTS, THTBCID 

15 Pasi VF IMTS thot 

Bea. Moxy, MMe, DSIGMAAOO0 Accessories, THCID 

20, DC Remote Desk Sle TH7G ea Pals VINE INTS, TOBA 


Fax your ad to 
913-967-1735 
Attn: Joyce Bollegar 
It’s that EASY! 


ALPHA NUMERIC 
DISPLAY PAGERS 


Circle (105) on Fast Fact Card 


BUY - SELL 
RADIOS 800 TRUNKING EQUIPMENT 
NEW & USED 
Johnson - Motorola ah Ba He 
Standard -Uniden *S5WSPECTTRABS $545 
Buy-Comm-Co. W/CONTROL STN 
Steven Kenney ACCESSORY $700 
1-800-347-4121 + 25W MAXTRAC FULL 
(602) 585-3900 DUPLEX W/DISPATCH $700 
FAX (602) 585-6900 
GL MOBILECOMM 
Cave Creek, Arizona 85331 CALL TAD 503-382-4348 
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FOURTITDMIENSON IND STRY, INC ce 
SHLD WHR CAN NAST 


USED PAGERS 


Motorola and NEC. Reconditioned on 


your channel w/warranty, or “as is" 


acs (303) 337-4811 
FAX (303) 337-3084 


Classified 


For Great 


LABELS 


CALL 


Anchor Graphics, Inc. 
We carry Radio Escutheon 

* Logo design 

* Knowledgeable staff 

* Custom-made labels 

* Quick turnaround 

* Full-service Label Mfg. 

Tel: (214) 242-0439 * Fax: (214) 242-0959 
1467 LeMay, Suite |}! « Carroltton, TX 75007 


Pager repairs 


————————————__$ 
BRAVO HAVE A BLACK EYE? 
NO BEEP FROM YOUR BEEPER? 
DIGITS MISSING FROM DIGITAL? 


Cait Pacer Communications 
$10 Flat Rate + Parts 
Discounts for Quantities 
Low Cost Conversions 
dust Call 


1-800-955-1044 
When Your Pager Problem Stack Up 


Turn to Page Repair 

* $10 Fiat Rate Labor * Recrystal & Recode 

* 30 Day Warranty —_* Repair Contracts 
* Warranty Contractors: 


824 River Ad. 
Fagen, Md orc ates Te faz 
faa 98 9521 Pal fae 


| Services 


FCC License Preparatio 
Fast, Easy, Home Study, Inexpensive. 

Land Mobile Handbook. New Employment Guide, 
Audio & Video Courses Available. 
General Radio Telephone License. 
WPT PUBLICATIONS 


1-800-800-7588 


FREE Details 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


38 lessions written exclusively for Mobile Com: 
munications Servicing. $375.00. Cail or write for 


free information: 
PO. Box 8278 
Lumberton, TX 77711-0278 
(409) 755-7838 


Equip. for sale (com.) 


yy,@ Newmar's isolated converters offer ruaged 
struction and provide total isolation 


con- 
ween, 


input and output. Newmar manufacturesa large 

selection of converters for operating negative 
ground communication equipment in positive 
ground vehicles. 


distributed by 


ys n\ “ommunications 
Ge -  Assasiates Ine 


Pr 435.9313 vs (800) 892/161 
van 9» (B00) 284.4934 


Make your 
classified 
ad 
STAND 
ouT! 


2000-200 Bloomingdale Rosd, Glendale, Ik USA 


complete 


Call or pig? wad BNEX mobile, 


Use ca mana base OMENS 
i nectorss 
COLOR! ‘mounts, cable, co” Order ; 800-323-3757 
accessories Fax: 800-851-9009 


Equipment wanted 


WE BUY USED 
GE 2-WAY RADIOS 


We'll offer you cash or discounts for your 
used GE trade-ins, Fax a list or call John: 


1-800-336-6825 


Fax: 219-471-5294 


Hrs: Mon. thru Fri. 8 A.M. to 7 P.M. E.S.T. 
——s 
= 
—_aes 


Circle (106) on Fast Fact Card 


MOTOROLA BR 
LOW BAND, 


BUY & SELL 


ALL MANUFACTURERS 
ALL BANDS 


Top Dollar Paid! 


Wij REPAIR & RETUNING 


Equipment Wanted 
Motorola, Johnson, GE, 
EF), Uniden, Standard 


Call Brian Johnston 


404-434-5949 


DupteTUNe Dunes -Comm-Co. 
ronmtsint isso Filter Systems 1-800-347-4121 
716-834-2787 _Rx Multicoupliers Fax (602) 585-6900 
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Classified 


Computer software 


* Straight Answers to Hard Questions 
« Increase Your Productivity 
« Understand the Mysteries of 
Radio Propagation Studies 
_. * Find out if your system will work before you construct it 
* More than just ff software 
*Training *Education »Best product support in the industry 


Annual User's Seminar #Product support provided by the 
‘authors of the software 


* Save money by doing your own engineering 
Holt, Suez | » Over 300 cntenna paltems supplied in library 


486 * Fux (303) 344-2611 « Wide diversity of propagation models 
P BBS (203) 344-5378 


" Clrele (109) on Fast Fact Card 


COMPUTER ENGINEERING OF MICROWAVE SYSTEMS ] 
(CEMS) i 
i A N 
a eo, 
RADIO COVERAGE ENGINEERING SOFTWARE "*>>,,, (1 


(RCES) 


MICROWAVE 


LAND MOBILE RADIO 


NORTON ENGINEERING 
10002 McDu Court 
‘Vienna, VA 22181 


Demo Disk 
and é mM 
‘Sample Printouts f 


Available Mm 


Circle (110) on Fast Fact Card 


703) 930-8748 
ex: (703) 938-9168 


Radio Propagation Software for PC's / WINDOWS 
« LMR Predicted Area Coverage - Multi-Site Coverage Maps 
No Radial Generation Required - Real Time Propagation Study / Profiles 
© DXF /HPGL Output - Direct Interface with AutoCAD, TurboCAD, etc. 
* Multiple Propagation Models - Okumura, Field Strength, Shadow Maps 
© VHF / UHF / Microwave Point-to-Point Path Profiles and Link Analysis 
© 3 Second Digital Elevation Data on CD-ROM and Floppy Disk 
@ Rocky Mountain Communications, Inc. 

= 14200 W. 30th Avenue @ Golden, Colorado 80401-1412 
es, Tel: (303) 526-5454 Fax: 526-2662 BBS: 271-9670 


ICS | 


-CONSULTING SERVICES. 


NG AID SOFTWARE 


nd & 3 Arc Second Data Bases Now Available 
TECHNICAL COMMUNICATIONS SOFTWARE 


P.O. Box 884 Montgomery. TX 77356 * (409) 00 = FAX (409) 588-4434 
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Computer Resources Inc. 
The Service Management system is de- 
signed for the management of a mobile 
communications company. It provides the 
user with work orders, and work order his- 
tory, inventory control and purchasing, 
contract management and costing, equip- 
ment management and costing, and tech- 
nician productivity. Also available are 
Recuring Billing, SMR Billing, Pager Bill- 
ing and Inventory, plus Accounts Receiv- 
able. Accounts Payable, General Ledger, 
and Payroll. 


205/987-1523 


Clrole (111) on Fast Fact Card 


TIME 


For fast, accurate 
service, please 
remove the 
Peel-Off label 
(which is used to 
address your 
magazine) and 
affix it to the Fast 
Fact Card, the 
Address Change 
Card or to any 
correspondence 
you send us 
regarding your 
subscription. 


Classified 


(Division of America West C&E, Inc.) 
800-542-9378 * 307-382-5663 * FAX: 307-382-7323 


/ p 


CSERVICE® 


Service Management System 
® Invoicing/Work Tickets Inventory 
° Accounts Receivable ® Air-Time Billing 
¢ Service History * Tech Efficiency 
* Contract Management * Recurring Billing (G19) 560-0644 


Sage Data Systems 


Identify and prevent RF 


communications site interference 


Transmitter Nolse/Recelver Desense Analysis 
- Intermodulation Signal Level Analysis 


Circle (112) on Fast Fact Card 


[Radio Range, 
Find Intermod. 
New SMR and 
[Marine chan. 
[Set POCSAG 
Ipager codes. 
|For details, see 


Ww SENTRY "Service Manager” Version 2.1 
encyclopedia now offers over 130 program selections. New 


Ask for brochure or, Send $ 199.95 Check or Money Order 


= Blimingtes Manual look-up of filter curves 


ITEPLUS™ 
This NEW deluxe edition of the technicians service For a brochure, call 1-800-845-0408 


Intermod, pager and Marine programs. 


to: 
SENTRY USA® 


P.O. Box 372416 
Indian Harbour Beach, FL 32937-0416 


Brochure. Telephone (407) 773-6090 FAX (407) 773-6092 IMMEDI ATELY 


Circle (113) on Fast Fact Card 


52 79. Complete 
Free Demo Disk 
Available 


210 Main St. #153 Seal Beac! 


Make your 
classified 
ad 


STAND 


ouT! 
Use 


COLOR! 


Fast Access to: Re Is: 
——_—. 24,000+ 
‘Customers 


3 Tech Productivity 
* Active Repairs 


Shenae Co OE Recruitment 
Repair History © Customers 


Service Contract Prospects With 


Shop Equipment 


Warranty Data Invoice Data E l f 

Utilities: Finally, 1 software package that ve ry ssue 0 

* Invoices gives you, the service manager, 

© Repair Forms access to the dota you need to run 

* Mailing Labels your shop more efficiently, and Mi Je) il R. di 

© Freq Rolodex doesn’t cout thousands of dollars opie nadaio 

* Backups User friendly sofware is completely 

siiifimaantiens  Neraarnent wh sean oetet Technolog ly 
h CA (414) 730-4190 by description sensitive help and mouse support. 


Place your 


: recruitment 
Advanced RF Coverage and Propagation Software ad TODAY 


SSS 2 Applied Spectrum Research] 
iN Call or Fax 
oe ) Joyce Bollegar 


* Full Range of Design Options Today! 


* Single or Multi Site/Cellular 


Le ieee (913) 967-1923 


* Geographic Boundaries 


* International Application: si Fax 913-967-1735 


2975 Valmont # 100 (01) 303 444 4871 
Boulder, CO 80301 USA __" FAX: 303 444 4872 


Circle (114) on Fast Fact Card 
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Classified 


Frequency data | 


FCC MASTER 
FREQUENCY 
DATABASE CDROM 


All frequencies within the FCC Master Frequency Database 
for the entire US on CDROMS, Floppy Disk and Printouts 
Dbase File Structure (ASCII Avail) 


Exporting Available 


Frequency, Callsign, DBA Name, 
Licensee, City, State, Zip 


Transmitter Lat & Long, 
Elevation, Antenna Height 
Address and County 


Radio Service Code, Issue & 
Expiration Dates and more ... 


Custom Databases Available 
Full Master Frequency Database Available on CDROM 


Call for more information and pricing on our complete product line. 
New Pricing!!! All CDs $99.95. All State Floppy Disk $35.00 


PerCon Corporation 
CD Applications Division 
Bemus Point, NY 14712 
4906 Maple Springs / Ellery Road 
(716) 386-6015 (716) 386-6013 FAX 


Computer software 


RFCAD 


FOR WINDOWS IS HERE! 


CDS has been the leader in high quality propagation analysis 
soltware and services for over nwelve years ~ RFCAD™ is the keystone 
in our line of RF-Engineering Tools, 

For the most efficient, effective, and accurate Multiple Site Cover- 
age Analysis PC software package in the industry, there is only one 
choice: RFCAD™, 


UW Microsoft Windows Application Q Received Power Analysis 

LU Multiple site composite coverage (any number of sites) 

J Land Use and Land Cover Data Base available 

J Statistical analysis of model performance available 

J Multiple, interchangeable propagation models to choose from 
(Biby-C, Longley-Rice, CRG, etc.) 

48 Second Terrain Data available on a single CD-ROM for 
US, Canada, and Mexico 

Field Data integration 


J Demonstration disks available 


In addition to the PCsoftware package, CDS also offers UI 
propagation packages, Online Remote Access Propagation Serv 
nd products, Please contact us 


and an array of additional services 


today to request the latest catalog of services 


6 105+E Arlington Blvd 
IG Communications _ Falls Church, vA 92044 


i (708) 534-0034 
Data Services, Inc. (800) 441-0034 


Circle (115) on Fast Fact Card 


Repair services 


COMMUNICATION 
INSTRUMENTS 


Circle (117) on Fast Fact Card 


For Classified 
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WE BUY AND SELL USED MONITORS! 


Phone (800) 288-8223 or (303) 962-9998 
951 Des Moines Ave., Loveland, CO 80537 


Advertising Information 
Call Joyce Bollegar at (913) 967-1923 


Circle (116) on Fast Fact Card 


Portable Service 


a, and all other 
nds since 1959. 


eB + War + Fast Turnaround 

e Return UPS Paid + 
Maintenance Contracts Available * 
WILLIAMS. wi mecmicartéons 


1215 West Thorpe St., Tallahassee, FL 32303 
cA na Madercadsccetes (800) 685-2337 


$25.00 FLAT RATE 
Pius Parts & Shipping 
On the following models: 


REGENCY/WILSON 
“OTHER MODELS—S25/HR Plus Parts & Shipping 
ILTIC = FAST TURNAROUND 
FACTORY TRAINED 
SA - MASTERCARD - COI 


USED SERVICE MONITOR: 
CUSHMAN MOTOROLA WAVET! 

Motorola R-2008C-HS with Cellular Test $5500.00 
Motorola R-20018 $4500.00, Cushman CE-5110 $5000.00 
Motorola R-1100 Code Synthesizer $700.00 
WANTED SERVICE MONITORS: 
WAVETECK, MOTOROLA, CUSHMAN, IFR. 
BOUGHT SOLD « CONSIGNMENT 
R.F. IMAGING AND COMMUNICATIONS. 
408-929.2244 PAGER 510-498-8875 


Classified 


Repair services 


LOUDOUN COMMUNICATIONS, INC. NS ELECTRONICS SERVICE INC. 


Communications Systems 
REPAIR DEPOT 


COMMUNICATIONS MONITORS SALES & SERVICE 
N.1.S7. TRACEABLE CALIBRATION 
CUSHMAN IFR 

SALES NEW-USED 


Microprocessor based Mobiles, 
portables, controlheads. 


3610 Dekalb Technology Parkway 
Suite 110/111 


GE Warranty Processing 
Fast turn-around 

585 Factory Shoals Road 

Austell, GA 30001 


404, 


Atlanta, Georgia 30340 
(404) 451-3264 AUTHORIZED 


/948-9566 CUSHMAN SERVICE 


44 YEARS OF QUALITY 


Distun 
PAGER, PORTABLE REPAIR 
MOTOROLA, NEC, SHINWA, GE, RELM 


CLEAN, REPAIR, TUNE, 
ALIGN TO FACTORY SPECS 


sans? 1 995 us PARTS 
roma 4 5 ec PLUS PARTS 


EXPEDITE SERVICE AVAILABLE 


PHONE | FAX 
800-725-1426 | 800-322-9426 


INTERNATIONAL CRYSTAL MANUFACTURING. CO., INC. 
729 W. SHERIDAN » OKLAHOMA CITY, OK 73102 


Authorized Service Center 
Repair Services for all your 
communications needs! 


* FREE Estimates * 90-Day Warranty 
* Quick Turn-around » FM/AM/SSB/CW 
* Northwest Location 


SKYLINE RADIO (503) 663-5858 


Acs “The Pager Repair People” 


High quality, cost effective, and guaranteed 
pager repair, Flat rate labor (plus parts and 
shipping) on Motorola, NEC, Panasonic and 
Shinwa. 

(303) 337-4811 FAX (303) 337-3084 


Zy 


TOWER SITE 


Fax: (404) 458-8785 
Triton 


vy Electronics, Inc. 


SERVICE MONITOR 
REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 
4300 Lincoln Ave., Unit O 
Rolling Meadows, IL 60008 
(708) 934-6426 Fax (708) 934-7195 


Tower Services 


Make your 


We've got 
Northern California 


Want more from your tower site? 
Plagued by intermod problems? 


Not enough room for more 
antennas? 

Trouble with existing leases? 
Experienced communications tower site 
owner/operctor and consultant can 
show youhow to deolwith site problems 
{and increase your profs 

For a FREE initial consultation 
call Jerry Agliata at 
TRANSCOM CORPORATION 
(914) 779-3676 or Fax: (914) 633-9315 


Tower M¢ 


TowerWatch 


+ FAA Reporting and Logging 


One call gets all the facts on 
how to cover the major popula- 
tion centers from more than 30 
sites...with air conditioning, 
back-up power, remote moni- 
toring, and much more. 


jonitoring Systems 


(to meet FCG & FAA requirements) 
+ Lighting & Security Alarm Equipment 
+ Central Station Monitoring 


Dealer inquiries Welcome 


1-800-475-1780 


Circle (118) on Fast Fact Card 


Diasio Communications, INC. 


1230 Brickyard Cove Row. Suite 200 
im Richmond, CA 94801 


(510) 236-3700, Fax (510) 236-3799 


Circle (119) on Fast Fact Card 
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Classified 


Tower space 
We've got you 
covered. 


For superior antenna site coverage along with the Quality and Customer 
Service vou expect from an industry leader - choose Motorola. Our 
nationwide network of antenna sites offers you space on thousands of 
premicr antenna sites across the country. Contact Motorola Network 
Services Division today for your local and national site needs or to find out 
more about our site planning and management services. 


38 CALIFORNIA ANTENNA SITES 
* Major Locations * Stand-by power 
* Secure facilities * Air Conditioning 


Or develop your own site. 
Lond available at 
Oot Mountain/Chatsworth. 


MERIDIAN 
COMMUNICATIONS 


Since 1956 
29501 Park Sorento, Ste, 249A 
labosos, CA 94302-1955 
Contoct Rich or Jock Reichler ot 


800/400-SITE (7483) 
818/888-7000 


U.S. Network Services Division, 
Antenna Site Information 
708-576-5484 


TEL: (708) 823-7713 


CHICAGO TOWER 
LEASING CORP, 


COMMUNICATIONS: 
TOWER & ANTENNA 
SITES FOR THE 

METROPOLITIAN CHICAGO 
AREA 


STAN STANN, 


P © Box 31180 
CICA! 1 60681 


© Motorola, 1991, @ and Motorola arc trademarks af Motorola, Tac. 


Circle (120) on Fast Fact Card 


‘MicroNet we. 


=Site Management = 


+ Over 140 sites in inventory, 
California, DC, Marylandj Massachusetts, New Jersey, 
New York, Pennsylvania and Texas. Call to discuss 
requirements and for complete site list. 


+ Site Development and Acquisition 


@ Site Selection, Acquisition, Development, Construction, 

Engineering, Management, Marketing. 
& Sites Available Now ... CA, CT, DC, FL, IL, IN, LA, MA, MD, Mi, MO, 
NC, NJ, NM, NY, OH, PA, TX, UT, & VA 


MicroNet Site Management 
2370 York Road, Building, Jamison, PA 18929 


215-491-7400 ¢ FAX 215-491-0260 


2400 
(04) 289-4782 «Tel Free (900) 438-9810 


10 Woadtdge Cater rive, Woodbodge. NJ07095 
Fax: (600) 35-8089 FA (908 S36 TD Yu roe 19012474786 


BADGER MOUNTAIN 
SE Washington: - Benton County 


SITES AVAILABLE 
Nib. 46° 14°46" W.L. 119° 19° 31 


PRIME NORTHERN 
NEVADA SITES 
Our newest, Pond Peak, at 8035‘ 


CALIFORNIA ANTENNA SITES 
FOR LEASE 


BEAR MTN 58 Ml SW OF SAN ANDREAS. Best site 
for coverage from Merced to Marysville, incl all of 
Sacramento-Stockton-Madesto. Most major users, 
including KCSO TV. Modern Bldg/tower, A/C. Lat 
386 7 8° Long 120° 49" 21": $48" AGL: 1946 


20 MI NE OF CHICO. Top spot on Cohasset. Covers 
Sacramento to Redding beautifully. Highest elev 
be tower}, new A/C bldg, 24-hr-day security. Lat 
39° 57" 45°"; Long 121° 42° 40": 377° AGL; 3917° 
AMSL 

Contact: Sainte Limited, PO. Box 4159, Modesto, 
CA 95352-4189. (209) 523-0777 or fax (209) 
523-0898. 


AMSL, 2635’ AAT, Emergency Pow- 
er, Air Conditioning, Overlooking 
Reno, Fallon and the 1-80 corridor, 
702-825-2626 
GREAT BASIN COMMUNICATIONS 
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Central New 
Hampshire’s 


Finest Tower Fac 
Call Bill 
(603) 524-2216 


EL1879 MSL 
Badger Mountain Antennae, Inc. 
(509) 582-3437 


WESTERN WASHINGTON 


Commercial power with generator backup. 
Good security. Year around access. 
Four Sites. 

GOLDSPAR COMMUNICATIONS 
Alan Robinson 
206-475-9430 Fax 206-475-9410 


Classified 


Tower space 


IRF RADIATION MEASUREMENTS 
ANSI/IEEE - 1992 
RAYMOND C. TROTT 
CONSULTING ENGINEERS, INC. 


1425 GREENWAY DRIVE, SUITE 350 
IRVING, TEXAS 75038 
214/880-1911 


Subscribe yi 
and pe shall find 


Fryer's Site Guide brings you information on over 
50,000 antenna tower sites acrss the United States. 
Six regional volumes carry over 9,000 listings each 


SET YOUR “SITES” ON US 


WE can save you time and mon- 
ey. Call for a list of California’s 
best kept secrets...805-945-5448. 


If you don’t we both lose money. 


ARIZONA'S PREMIER 
TOWER FACILITIES 


Contact Dave or Charlie Bonifasi 


ANTENNA SITES, INC. 
602-998-7222 


John M. Rowe 
Communications Real Estate 
High Volume, Quality Controlled Site 
Acquisition and Development 
1236 Corona #2 
Denver, CO 80218 
(303) 830-0815 


REALTOR® 


Rentals 


RENTALS 


© GP300, P200, HT600 
* Mobiles, Repeaters 
* Intrinsically Safe 

* Dealers Welcome 


1-800-822-MO0SS 


COMMUNICATIONS 


MOTOROLA 


RADIO RENTALS 


* MT1000, HT600, P200 

* Intrinsically Safe 

* All Types Headphones 

* Mobiles & Portapacks 

* Repeaters & Crossband 
Sets 

* Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


with detailed area may 
industry contacts and 


ps, phone contacts of site managers/owners, service 
more. Save time manpower and money by putting 


Fryer’s Site Guide to work as your site location researcher. 
NATIONAL SUBSCRIPTION : $ 400 


REGIONAL SUBSCRIPTION: 


announcing: 
FRYER'S 


TOWER SPACE 
Westchester * Putnam * Rockland 
Connecticut 
Combiners 70-960MHz Bogner and An- 
tel antennas 450-960MHz with downtilt 
and null fill, Satellite earth station anten- 
na available. Emergency generator, A/C. 
Elev. over 1,000 ft. Easy access all year. 
Covers Westchester, Putnam, Rockland 
and parts of Conn. Contact Jerry Agiiata. 
SIGNAL TOWER COMPANY, INC. 


Consulting 


$75 


call: 215 660-7804 


anon-line 
data basa 
available 
only to 
subscribers, 


Dedicated to advertising antenna sites for lease 


NEED SITES? 
The NCSD contains hundreds of prime 
antenna sites across the Nation. 
To get your copy write or call 
“**INTRAFAM. Dept. M. P.O. Box 6093*** 
Freehold, NJ 07728 (908) 462-5964 


Services 


SUTC FCClicense Application Preparation 


Service Corporation 


Application Preparation and Filing for Parts 90 
and 94 Radio Services 


MAS Frequency Selection and Coordination 
Short-space System Negotiations 
Contour Studies, both single site and multiple site 


and Technical Services 


HAAT/DHAAT Calculations 

Point-to-Point Path Profiles with Fresnel Zones 
Intermod Interference Studies 

Frequency Availability Searches 

License Trackingand Renewal 


Contact Richard Doody, Director, Coordination and Licensing Services 


UTC Service Corporation 
1140 Connecticut Avene, NW Suite 1110 Washington, DC 20036 202/331-9495 - FAX: 202/331-7639 


Circle (107) on Fast Fact Card 


Make your 
classified 


STAND 


OUT! 
Use 


COLOR! 


COMMUNICATIONS 


10 Woodbridge Center Drive COMMUNICATIONS 


, NJ.07095 


. 107285 CONSULTANTS, INC. 


Toll-Free: (800) 247-4796 + FAX: (908) 636-7260 


CONSULTING SERVICES 


Offices throughout the United States and London, England: 


Melboume, Australia; Richmond, B.C. Canada. 


Circle (108) on Fast Fact Card 
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d index/hot line 


Fast Fact Advertiser 
Number Hotline 


Fast Fact Advertiser 
Number Hotline 


Page 


Company Number Company 


Allen Telecom Group 
Allen Telecom Group 
‘America West C&E Inc. 
Andrew Corp. .. 

The Antenna Farm 
Astron Corp 


Automation & Electronics Engr. in 


Auto-Trae, Inc. 
Avcom of Virginia ... 
Avtec Inc. . 

BEE Electronics Inc. 


Centurion International, Inc. 

Chargeguard Corp. 

Cimarron Technologies 

Communications Associates Inc. 

Communication Instruments ... 

Communications Data Services . 

Communications Specialists 

Control Signal Corp. 

CPI Communications, Inc. 

Cushcratt/Signals Corp. 

Diablo Communications, Inc, 

D & L Communications Inc. 

D & L Communications Inc. 

Dynatech Tactical Comms .. 

Eagle Wichita . 

EMRCorp. . 

E Trunk Systems, Inc. ... 

Fryer's Site Guide 

Grayson Electronics Co. 

GLB Electronics ...... 

Doug Hall Electronics 

Henry Radio 

Hewlett Packard 

Hughes Network Systems: 

Hustler, inc... 

Hutton Communications .... 

Hy-Q International 

ICOM America .. 

IFR Systems, Inc. ...... 

Intl. Public Safety Asso. 

Kirby Enterprises ... 

KNS Electronics Inc. 

Larsen Electronics 

Lazer Beepers, Inc. 

Le Blanc 

Link Communications, inc. 

McManus Communications . 

Mechem Electronics 

Megahertz Technology, Inc. 

Meridian Communications... 

Meridian Comms-Comms 
Express .. 

Midian Electronics Inc. .. 

Midland international LMR .. 


tins 214-631-0310 
9 216-349-8400 
112 esosus 800-542-9378 
33 sence 708-349-3300 
100 --.n:- 800-255-6222 
714-458-7277 
~- 800-527-4596 
«214-480-8145 


708-345-0337 
«513-773-6255 

. 800-321-4700 

. 800-228-4563 
800-458-3410 

vevesenees 800-487-7184 
122 ...ove BOO-435-9313 
97 ssccose, 303-962-9998 
116 ......., 800-441-0034 


.. 214-437-5320 

. 800-258-3860 
§10-236-3700 
219-484-0466 

102,106. 219-484-0466 
4B oo ceene 609-880-4411 
a. 316-265-2050 
. 602-581-2875 
914-245-1128 
215-660-7804 
703-552-8324 
716-675-6740 
614-261-8871 


- “316 522-4981 
. 203-847-9679 
we 513-542-5066 
408-432-8100 

.» 800-426-1656 
. 905-595-9165 
214-934-1894 
406-587-4085 


.. 214-341-0562 
.. 818-888-7000 


.-. 800-631-7297 
800-MID-IANS 
800-MID-LAND 
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Mobile Mark, Inc. 


Modular Communication Systems... 32 


Monark International Corp. .... 
RP Moses & Co. Inc. 
Motorola C & E.. 

Motorola Government 
MX-Com, Inc. ... 

Natcom Inc. 

Natcom Inc. 

Norcomm Corp, 

Nordic Track Inc. 

Norton Engineering. 
Omnicron Electronic: 
Optoelectronics, Inc. 
Orbacom Systems Inc. 
Paging Products Int'l. ......... 
Pekaar Communication, Inc. 
Percon Corporation .... 

Pipo Communications 
Pirod, Inc.......» 

Polaris Industries 
Polyphaser Corp. 

Procomm .... zen 
Pyramid Communications ... 
Radio Central, inc. 

Radio Express, Inc. 

Radio Wholesale .. 

Ramsey Electronics 

RCW Distributing ..... 

RELM Communication: 
Rocky Mountain Comms, Inc. 
Santa Fe Distributing «0... 
Schlumberger Technologies 
Sentry USA ee 
Sharp: ‘Communication . 


Shinwa. Communications of Am ws 


Softwright .. 

Solar Electric Specialties 
Survey Technology 

TAD Radio 

Tait Electronics USA, “In 
Tait Electronics .... 
Telemessaging Devices Inc. 
Telewave, Inc. .. 

Telex Communications, Inc. 
TGA Systems Inc. .... 

Times Microwave Systems 
Towerwatch .... 

Transcrypt Intl. Ltd 

Uniden Corp. of AM - MSG Inc 
UTC Service Corp. ......... 
Vega, A Mark |V Company 
Versatel Communications .. 
Vertex/Yaesu USA 
Vocom/AF Corporation .... 
West Tennessee Comm 
Zetron, Inc. 


50 
85 
29 
51 
79 
92 
81 
53 
88 
61 
85 
1 
80 
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80 
80 
86 
37 
90 
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- 80 
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sees» 800-648-2800 
26 818-764-1333 
7 816-891-0700 
516-679-8774 
708-576-5484 
800-235-9590 
800-638-5577 
800-844-8287 
800-844-8287 
916-477-8400 

. 800-441-7891 
+» 703-938-5745 
203-928-0377 
800-327-5912 
609-829-4455 
713-991-4930 
201-772-0704 

. 716-386-6015 
916-644-5444 
219-936-4221 
800-752-3571 
800-325-7170 
800-497-2394 
414-730-4190 
800-923-6872 
-- 800-545-7748 
800-53R-ADIO. 
716-924-4560 
800-726-9015 
317-545-4281 
303-526-5454 

». 913-492-8288 
.- 800-225-5765 
407-773-6090 
800-548-2484 
800-627-4722 
303-344-5486 
707-459-9496 

. 503-591-5986 
509-326-1511 

. 713-984-8684 


800-645-4595 
415-968-4400 
800-554-0716 
404-441-2100 
203-949-8400 
913-233-2343 
800-228-0226 
817-858-3300 
202-872-1268 
818-442-0782 
800-456-5548 
310-404-2700 

. 800-USA-MADE 
800-249-1250 

. 206-820-6363 


The Vertex: Line 


Complete 


as <= 6 Channel 

Economy Portable 
Transceivers 

FTH-2009 VHF, 134-174 MHz 
FTH-7009 UHF, 450-470 MHz 
Shown with optional FTT-6 
OTMF Keypad. 


15 Channel 

Compact Portable 
Transceivers 

FTH-2008 VHF, 150-174 MHz 
FTH-7008 UHF, 405-470 MHz 


When communi- 
cation is critical — switch to 
Vertex! For business, industry 
and public safety, Vertex 
VHF/UHF compact portables, 
complete 4, 12/24 and 99 
channel mobiles and 
exclusive FTH-2070 
Oual Band portable 
with MIL-STD-810 
C/D and FCC Part 80 are 
designed for years of tough 
field service and priced to 
suit any budget 


To make Vertex products 
even better, they're backed by 
a 3-Year Warranty on all 
products and Authorized 
Service Respresentatives are 
just a phone call away. 


FP-711 Power Supply 
(Base Station configuration shown, 
Radio and MD-11A8J Desk Mic not 
included,) 

Specifications subject to change without notice. 


i 


99 Channel 
Synthesized Wideband Mobile Radios 


bitibcbohdlecded Add 


12/24 Channel 
Synthesized Wideband Mobile Radios 


4 Channel 
Synthesiz 


Wideband Mobile Radios 


Frequencies 
FTL-1011 Lowband: 
37-48 MHz, 60 Watt 
FTL-2011 VHF: 
134-174 MHz, 40 Watt 
FTL-7011 UHF: 
400-512 MHz, 25 Watt 


FT-80C HF SSB Transceiver 
20 Channels, 1.8-30 MHz 


Circle (2) on Fast Fact Card 


and Competitive. 


32 Channel 
Heavy Duty Portable 
Transceivers 

VX-500 VHF, 134-174 MHz, 
5 Watt; VX-500 UHF, (TBA) 
Shown with optional FIT-7 
DTMF Keypad. 


32 Channel 
Commercial Dual Band 
VHF/UHF 

Portable Two-Way Radios 
FTH-2070 VHF, 150-174 MHz; 
UHF, 409-490 MHz" 

*with degradation, 

FMA-2070 

Mobile Adapter (Not shown.) 


Vertex commercial commu- 
nication products have been 
recognized worldwide for over 
4 decades for technical inno- 
vation and rugged reliability. 


VHF/UHF Repeaters 
VXR-5000 — RF Synthesized 136-174 
MHz, 400-512 MHz, 25 Watt (shown.) 
FTR-2410A, 136-174 MHz, 10 Watt 
(RF); FTR-5410A, 430-512 MHz, 10 
Watt (RF) (Not shown.) 


So, put a “seasoned” pro to : 
work communicating for you. 
Contact your Vertex dealer or 
call today for details — then 
switch to the Vertex Line. It's 
complete and competitive. 


United States: Yaesu USA., 
(310) 404-2700 
Central & So. America: 
Yaesu International Sales, 
(305) 593-2500 
Canada; Omni Provincial Electronics 


(800) 567-6664 


© 1993 Yaesu USA iD 


= Ste, 
| | 
1D-8 ed od ie CRI $49.95 each 
‘Maunt' Component Kit its for jiting 
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12x 35" Tesistots, 
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TE-64 ee 95 TE-12P $89.95 


Selfcontained Encoder, Rotary 
‘Great for the Benchtop, oastr 


Self-contained CTCSS or Burst Encoder. Each dial 
Position is field programmable. 5,25"x3.3*x1.7" 


TP-38 $399.00 


Shared Repeater Tone Panel. Full function, 
inicroprocessor controlled, 19.0". x1.7"'x.6.0" 


PE-1000 $224.95 


Sea eieen eee PNG 
other formats available. 75" 78" x27" 


PE-2P $54.95 
Two-tone Sequential. Encoder. 
Sub-assembly mounts inside radio’ 


or. other enclosure. Multiple call 
capabiliry. 1:25"x 2.0" x .4" 


DCS-23 


Digital Coded Squelch 
Encoder-Decoder. Pro- 
grammable to all codes, 
1.36" x 1.18! x25" 


$59.95 TS-32P 


$D-1000 


Two-tone Sequential Decoder. 
Programmable unit provides 
switched ourputs from two-tone 
paging calls. 1.25" x2.0" x.4* 


$57.95 


Programmable CTCSS 
Encoder-Decoder. Tone 
squelch for any FM trans- 
ceiver. 1.25"x 2.0"x.4* 


$59.95 DTD-1 


DY 


TS-64 $64.95 


Sub-miniature Program- 
mable CTCSS Encoder- 
Decoder. 1.7" x.78" x .25" 


Single Function DTMF Decoder. 
Provides switch outputs via 


DIMF, 1.25" x 2.0" x.4" 


SS-32SMP 


Sub-miniature CTCSS 
Encoder. Jumper program- 
mable. .53" x 1.0" x .16" 


$59.95 PE-4/PE-15 $99.95 


Multiple Call POCSAG (RPC-1) 
Paging Encoders. Where direct 


control of local area paging is 
desired. 1.78" x 1.03" x35" 


$27.95 SS-32PA $28.95 


Programmable CTCSS 
Encoder. Custom tones or 
audible tones also ayail- 
able. .9"x1.3"x 4" 


The Sky’s The Limit! 


For over 25 years... 
bringing you tone signalling 
products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year war- 
ranty, and you'll realize the 


sky’s the limit in our efforts 
toward customer satisfaction. 

Shown are a few of our 
most popular tone signalling 


products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 


COMMUNICATIONS SPECIALISTS, INC. uuu 
426 WEST TAFT AVENUE + ORANGE, CA 92665-4296 mim 
LOCAL (714) 998-3021 - FAX (714) 974-3420 


= 


ENTIRE U.S.A. 1-800-854-0547 - FAX 1-800-424-3420 


‘Outside USA or Canada: Jescom International, | Waters Park Dr. #117, San Mateo, CA 94403 USA « Phone (415) 574-1421 - FAX (415) 574-5297 - Also in Italy and Spain 


Circle (3) on Fast Fact Card 


